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SUBSTI TUTED PYRI DI NE DERI VATI VES FI ELD OF THE

| NVENTI ON The present invention relates to conpounds,
wohiwharse openers of the KCNQ fami |y potassi URCTMK2006/000123

channel s. The conpounds are useful in the treatnent of

di sorders and di seases bei ng responsi ve to openi ng of

sURSTIEEA N BYRuhaRE SERRAGED o T 1 NVENTI O 1 on

channel s are cel |l ul ar pr oteins that regulate the flow
of ions, including potassium calcium chloride and

FIELR QR THE BNYENTION of cel | s Such channel s are
cells and

ff .
ThOLEREP efhich BBl Bom Rl WRh 66 esarof Braneh ity
potassiumh Bnchatiehs The dompoichds ald wiefil] 158 tRhindht of WidB¥ASs and
have over 70 genes encodi ng potassi um channel subtypes

disqagesredRghrespanstve tRepeningoiNBe &aeidy potasium jorpchagyls, one such

t diversity with regard to both stucture
dlSé@Sége@ﬂ s?gn Neur onal potassium channels, which are

found in the brain, are primarily responsible for
mai ntai ning a negative resting nenbrane potential, as
wel | as controlling menbrane repol arisation follow ng

BA@K@RUIWDWWE?NVE (fNJbset of potassi um channel
genes is the KCNQ f y. Miutations in four out of

Ionfchmélelﬁ@i@@]bﬂmgrwame tlm eeguﬁh@ﬂm floov azﬁldes lincduding patssstum,

e R G L B S50 P o

and HueaK CAMargiedteect § vy @hﬁro&@ss@:ﬂﬁ@l@&m‘ghﬁuf@ﬁh%sﬁﬁssmn muscle
correl ate of a potassium channel found in outer hair

conpragtioq, #id gallalag segietion. and in Type | hair cells of the
vesti bul ar apparatus, in which, nutations can lead to

a formof inherited deafness. KCNQ (KvLQTl) is
Hunnasdwse oidrétd gminbdwertcbélng o thssiim@harired sudBNiEls (Ieliiitsﬂh WRkure Reviews

K(+)-ch el n ene . .jn the heart to_ for
Nl SR 3, 20 3b et p 2ol Rtk h e bothiiicars apek
fundtidnt NEﬁroﬁ&l%huﬁ%haﬁﬁé@ %v}ﬁé}?arfe {)L?quf’l thd B¥atn, A& Grin? Ry

Qr s f/ndrorre type 1 (LQTI)
responsible for maintaining a negative restmg membrane potential, as well as controlling

membrane repolarisation following an action potential.

One subset of potassium channel genes is the KCNQ family. Mutations in four out of five
KCNQ genes have been shown to underlie diseases including cardiac arrhythmias, deafness

and epilepsy (Jentsch Nature Reviews Neuroscience 2000, 1,21-30).

The KCNQ4 gene is thought to encode the molecular correlate of a potassium channel
found in outer hair cells of the cochlea and in Type I hair cells of the vestibular apparatus, in

which, mutations can lead to a form of inherited deafness.

KCNQ1 (KvLQT1) is co-assembled with the product of the KCNE1 (minimal K(+)-channel
protein) gene in the heart to form a cardiac-delayed rectifier-like K(+) current. Mutations in
this channel can cause one form of inherited long QT syndrome type 1 (LQT1), as well as
being associated with a form of deafness (Robbins Pharmacol Ther 2001, 90, 1-19).
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bei ng associated with a form of deaf ness (Robbins

Phar macol Ther 2001, 90, 1-19).The genes KCN@ and
weeMH@BImase di scovered in 1988 and appear to beCcmmrab@d00123

in an inherited formof epilepsy known as benign

fam lial neonatal convul sion8 (Rogawski Trends in

Neur osci ences 2000, 23, 393-398). The proteins encoded

by the KCNQR and KCN@ proteins are localised in the

Thergehammmgmrmmqafwérb QisOoVERET MOMI88%4nd Bphdal RPQCAIRRY in an
regi ons the brain associated with seizZure

mhﬁg?fbfoam o epdensy fneyagabenign fanubplarconatabdonvelsivne Rivgayski

e R 570 A e A 800 s

KCNQétpréwmmai'd\llocalrseé it & pmﬁﬁdﬁmms eﬂthb huiah lcOrtex] Riel
pOt assi um current

M current , j nacti va&
hipROSRMBUY. Fegiens,P ﬁgﬁgrawaﬂ}sswt? YR geizune geperation @d propagation
(Coblserle%aldpmaa@&h &NaﬁWAQ&Aze'nig% Eﬁﬁ%iéﬁod b 491%9%)
bei ng the only sustalned cu I'n fThe rangé
action potential initiation (l\/arrl on Annual ReV| ew

KCI@@%Si ﬁmﬂég%ztmﬁﬁsgﬁg* é{%ﬁ%@ Sl\ﬁl ‘M—currents when

expR¥gidtialitd. tThe l‘f/Iqun%ﬁﬁma|n@nfiﬁa{c't1\0§t’iﬂg0§bt£’§‘suﬁrh@ur9éﬁ"t FRMH in many
wi || reduce neuronal excitability.” Openers of these

neueplselspaselnscach eelhvpeaihisslomingnt imeomttotling embrang Excitability by
belnrgqﬂé' 6y %Eﬁﬁ?&i (Yl?ré?l?#{ @1? ?Aln&%z%tglf%\été(}ry oten glta ém:{twgl?)glz}ggagéon Annual

RevadethsB)MggbGJ997 Civarssted). Medubyion e dRNMRridLIIR dddmatic effects on
activit h as neur onal ¥perex0|tablllty i ncl udi ng
>

ne ur@&ﬁkﬁ}mﬁ{%tm o sxereple ackiystion 98 theamvarepewi bisduds neupmahexcitability.
Opeﬁ@r% o %b@ﬁd\@g&ﬁg@ r actlv tors.of t]g curre , will r%dur%e gxcesswe

- (2-am no- fluoro enzy am no eny car
neu@nﬁlcacmlih)y hncmlaﬁ thus e o aseindhrieeatinhetr detizares and sthlen&eehses and

i R BB S b SR M SRy

inclyding esrtviuisve digdrlers NepilepsytndMutoPathiciuin | t 1S act ive
after oral and intraperitoneal administration in rats

and mce in a range of anticonvul sant tests including:

Retig%] {:[5 ?? {39 N—Qﬁ%ﬁ@l‘géﬁ-g—é#&%& gﬁanﬁ% < engﬂ %gr%guauc acid ethyl

y By razo o an
estelf)l-anéhmlbg@s disppevflaad dis¢1dB4IAN ERGS4 343, Retieibrid i€ aRBhtIRbnvulsive

th A/ 2 nouse, (Rostock et al. Epilepsy
coma@éf@awlh %@5@ Sp%runazalﬂpoz%)aml?qma&amttnrwmlwebﬁ)tga@ Vife and in
i ¥ea | I
ol 8 ARl LR O L v o
antl@@wrpbmﬁdeskmmclpdmgnclﬁahcdlbr indwteid scianses) sizveestitdicagyhenhinally by
pent?fen@teﬁ'azole p1crot05<1n and N-methyl-D-aspartate (NMDA) and in a genetic animal
model, the DBA/2 mouse (Rostock et al. Epilepsy Research 1996, 23, 211-223). In addition,

retigabine is active in the amygdala kindling model of complex partial seizures, further

indicating that this compound has potential for anti-convulsive therapy. In clinical trials,
retigabine has recently shown effectiveness in reducing the incidence of seizures in epileptic

patients (Bialer et al. Epilepsy Research 2002, 51, 31-71).

Retigabine has been shown to activate a K(+) current in neuronal cells and the

pharmacology of this induced current displays concordance with the published
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retigabi ne has recently shown effectiveness in

reduci ng the incidence of seizures in epileptic
woabiemar3 ( Bi al er et al. Epil epsy Research 200PCTAK2006/000123

31-71). Retigabine has been shown to activate a K(+)

current in neuronal cells an8 the pharnacology of this

e SR R e SR QAN ER O
cha@e$ heRfdn@liaRe Thek fudBe KNP Avish ora@nne)s channe%ls may be

heteronul timer. Thi s suggests that activation
respoasible/ for stamekihe antispnigelsans setivityi dflthis gent §Bhekenflen &tenl.

o SR St 505 GRSy e e

medbhrismahiechaveganila wsey. ki ng by the sanme mechani sm may
have simlar uses. KCNQ 2 and 3 channel s have al so

been reported to be upregul ated in nodels of

KCREM aRed Blerin B Qvé é’l\g&g&gggg)rﬁg Et)@'b%qﬁ%gﬁlg{e}ﬂf I? ﬁlodels of neuropathic

Neur osci ence Stracts assi
pairc(Wichendenwtial Stders JoveNeur hﬁmmahybm dress200204 3070 endipdtassﬁlm

chang, PRI BOT sgh Bubheskaq ehbeasgRy &gﬁ{e‘é%ggr i P and
epilépsyISER6 Her TP ANVIVe L/ ( ghi&; IRDRIY 90@1 4oNgge 8%.3 o nodel s of

neur opat hi c pain | 'ackbur fi- Munro and J n Eur opean
Jour nal of Pharnmacol ogy 2003, 460, 109-1 16), and it

e AR b SEEEE PR T b

(Blaakburﬁmmlﬁbcanﬂ dérisen Enfopeos abwﬁazt O PhaPhaddIDE) 2003460, 109-116),
is reported in brain and other central ner vous

and éty§ fléﬁusag&ea@ aas openereef HENK haneels will be ofiss Tatreafing pain
dwoﬁggéﬁkugg@; ﬁﬁéﬁaﬁe Abstracts 2003, 53.8). In
a

tion to a N neuropat hic pain, the expression
of nNRNA for KCNQ 2- 5 |n the trigem nal and dorsal root

SRR R (SN R T

syst&f RS YsRERERSFINFaiR (GHIdYeR 181. @@bz’@tov 6’90 §itnBUWracts 2003,
Soci et yf or Neurosci ence Abstracts 2 53.8). Recent

53.8)eports denmpnstrate that mRNA for KCNQ 3 and 5, in
addition to that for KCNQ2, are expressed in
astrocytes and glial cells. Thus KCNQ 2, 3 and 5

In addidomel Srod@dn featdpathic pain, the expression of mRNA for KCNQ 2-5 in the

trigeminal and dorsal root ganglia and in the trigeminal nucleus caudalis implies that
openers of these channels may also affect the sensory processing of migraine pain

(Goldstein et al. Society for Neuroscience Abstracts 2003, 53.8).

Recent reports demonstrate that mRNA for KCNQ 3 and 5, in addition to that for KCNQ2,
are expressed in astrocytes and glial cells. Thus KCNQ 2, 3 and 5 channels may help
modulate synaptic activity in the CNS and contribute to the neuroprotective effects of
KCNQ channel openers (Noda et al., Society for Neuroscience Abstracts 2003, 53.9).

Retigabine and other KCNQ modulators may thus exhibit protection against the
neurodegenerative aspects of epilepsy, as retigabine has been shown to prevent limbic

neurodegeneration and the expression of markers of apoptosis following kainic acid-induced
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nodul ate synaptic activity in the CNS and contribute

to the neuroprotective effects of KCNQ channel openers
woORowaozt43al ., Soci et yfor Neurosci ence AbstracPeTDi2806/000123

53.9). Retigabine and ot her KCNQ nodul ators may thus

exhi bi t protection agai nst tHe neurodegenerative

BBy A5 AL RE B 8L e

relemde&bﬁp@f/erﬂih@@h@ﬁﬂogreﬁﬂbﬁ M Ip&AinHaGents, i.e. be antl ep11eptogenlc
acj d-inducedstatus epilepticus in the rat (Ebe

Ret@ameéw @lpe beenzhoyn ta delayths! pr@greﬁmrga)mppmampaiﬂvndimgen the rat,
r SS|on
a ﬁl:ftﬁlslgﬁaﬁt@{ﬂéei‘g)tf Eﬁﬁeip% ﬁg\ge'i‘(;ﬂnﬂ%t ttognle ng.o Qigpean é‘{ 1?68 gffﬁzg}/macology
19962332l 63168en shown to del ay the progression of
hi ppocanpal kindling in the rat, a further nodel of
epi | epsy devel opnent (Tober et al. European Journal

It 1s%@§ﬁ§%§§t&9‘lﬂaﬂtﬁ@s@prwqes]o§ get@g@ e ahll 0{1‘% kia%ﬁ(? ﬁﬁ%ﬂ%@c}rg ﬂlay

that these properties of retigabine an
prevegtiuguaensl damge Iflid@%érby qxeessxyn abmamlmgﬁvatrcdlu a:tﬁhsdah compounds
t h
e S BARL PR HARIRY oG B B e e PSS T (o
antieifpagesic) ﬁﬂfhtlbﬁ‘ts Hithespsigpgypdi fyi ng (or

antiepileptogenic) in patients with epilepsy. Gven
that anticonvul sant conpounds such as benzodi azepi nes

. i Ly | :
civBSE BRI SRl AT ST At D g
used¢liveiallzrin tlmmmwmtftmmuhdzﬂhera@al @@b@@@éﬂd”that&fﬂ@er

.very effective .in an nodel s of this syndro
antl%%¥§6?¥ comPQPndsgg;re3 ‘P’P&Pﬂ’é’@éﬁe By eifgotive iggnimal @mdféﬁ)thls

syndbme (Wadoh &P Al Weﬁﬁf?%a}%%w 4597 %h h@%’? &g&%ﬁ{lc?onvulsant

are thus expected to be effective |

comppaplsfsoeh #OKIOND oprated aseithus exlscwdeo be affelctlvn ibthas condition.
regi ons associated with anxi ety and enotiona
behavi ours such as bipol ar disorder e.g. hippocanpus

mRMAdoAKYNRD and SagediisArefound in Bhait BaonPhd¥64hLRE %1&1%&1ety and
2001, 21, 4609-4624), and retigabine is reported

emOHe{lgilxbéh‘MO% ﬁ@hé\ﬁuhmlwrﬁb%d@ ec. hinperaseyus| anri@nbfeﬁdz {(agenich et
al. Jéid%f éf ﬁéuﬂg%veg%g ?66‘9'2 oid%@yéfé}gf gk ?af%%ﬁ% Xs %Bgéedly active in

ot her cf’inica
som@ anumada modkls axfi anmenyﬁidmﬁﬁha\abw (bined et al. Iich&n&lr G spaEdph@inacology

ol ar, di ope ers may be useful for
Z”thl PPy ﬁ@%t% ula‘ifyr © @n%?mlmlsa% cqrapounds are used in
the tea8REARIE bipolar disorder. Thus, KCNQ openers may be useful for the treatment of

anxiety disorders and bipolar disorder.

WO 200196540 discloses the use of modulators of the M-current formed by expression of
KCNQ2 and KCNQ3 genes for insomnia, while WO 2001092526 discloses that modulators
of KCNQS5 can be utilized for the treatment of sleep disorders.

WO01/022953 describes the use of retigabine for prophylaxis and treatment of neuropathic
pain such as allodynia, hyperalgesic pain, phantom pain, neuropathic pain related to diabetic

neuropathy and neuropathic pain related to migraine.
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WD 200196540 di scl oses the use of nodul ators of the

M current formed by expression of KCNQR and KCN@
wqgems®9tias i nsomi a, while WO 2001092526 di scl e6EeDK2N®1000123

nodul at ors of KCNQ can be utilized for the treatnent

of sleep disorders. W01/ 022953 descri bes the use of

retigabi ne for prophylaxis and treatnment of )
W 638 Heseriped TE\C yeredf g gabineciay Hiedreatiyent oh pydely diggadess such as

. e .

a0 AR BROEE R Uh URER A o, soci
phobizg paiferen D 20049 573 t-dasaatidetss diordse aafte kiedss gedotios

for the treatnent, of .anxi ety disorders suych

. . elLy S .
adjystgeriidisordasndiypehoadrianek dispiders; seprrpdipn aﬁ’&ﬁﬁYéﬁ%?ﬁ%fe%%P,raphObla
MKQ%@§§§E%&ﬂ%anuIS|ve di sorder, social phobia,

pertor

nce anxiety, post-traumatic stress disorder,
acute stress reaction, adjustnent disorders,

driacal, disorders,. s ration agnxi et .
Wl EEHE AeS e oo L abind B e PR uS i gesmpotivg
dis6e68 5hdess ARBeilRe s AlschRt HAAMMAG s Ghorbit@clef R sER bs Ailultiple
neur odegenerati ve di sorders such as Al zheiner's

sclqypsj,g@{yqumﬂ:{pihicdg’@ml scletgsisc@reutydeldJalqbsdisqqsei Pagkinson’s disease;
e B LR R SRR el BELVRR ot
andamkapia b@@agéﬂsﬁﬁamﬂﬂumﬁdédn}w@ddagemaﬁdmﬁ ,emﬁurmral hyperexcitation

rubel |l a, viryses, herpes viruses, borre|lia apd unkno
statgUcH g Frsmeticampl-Wihiiewa] oF dtiraugEn éﬁl%l@%?@%gewféﬁﬁ“@%eam of
the &‘Xﬁﬂ{ﬁﬁg%fﬁhh Stth @ﬁﬁlsas%&!ﬁea X 8ht'ﬂie'§%gﬂ S8RBBlritides.

or 1ntoxlicatio neur odegéner ati ve
di seases of the peripheral nervous system such as

neur.opat hi es and pol yneuritides.. .K channe
KRR NEREERES RS Fay enhn R o peisier R Bt stoke,
thetef&@8tiHRAbe @kp&tiddhst selddBVEK ONT) bpenethrd effextive Gl 8@ tidatbent of
sel ective K openers are effective in the treatnent

strake (Sehrodas et do eis Aeh.aP003; BHO(IY0d- 14 Enoperagddan, Arch Neurol,,

4 2 N I a ANeurnl ., 2003,

2030844930 ERE DR AR DTS

8(4):353-60). KCNQ channel s have been shown to be

expressed in dopamnergjc and choljnergic.circuits in . .
KR e s bevF0oh B WS E0R sciseh Pxopmatsteis Ang CheliRetele cireuit
. i | . y t .
in G T ) U 1148 o S, 3hig1g8 vl
tegiTinetabdron €CodLENED athAivetoscip2¥ild; 31.8589¢1586) Tbarefase JECNQ channel
opel%%l%%%% éﬁ/p%cﬂacg tcp YK tina gfplelret)ééitgllaiﬁ%rcgseorraerts t aatc iﬂv%Yv%l & brain's

reward system such as cocaine abuse, nicotine withdrawal and ethanol withdrawal.

Potassium channels comprised of the KCNQ4 subunits are expressed in the inner ear
(Kubisch et al., Cell., 1999 Feb 5;96(3):437-46) and opening of these channels is therefore

expected to treat tinnitus.

Hence, there is a great desire for novel compounds which are potent openers of the KCNQ

family of potassium channels.



reward system such as cocai ne abuse, nicotine
wi t hdrawal and et hanol w thdrawal. Potassium channel s
woanprowss of the KCNQ4 subunits are expressedPCI/Di2e06/000123

i nner ear (Kubisch et al., Cell., 1999 Feb 5;

96(3):437-46) and openi ng o% these channels is

therefore expected to treat tinnitus. Hence, there is
AlsoeSiF&Bdre A6 £6m c6m @tind@ i inpeotedpnotsrtidsirchtivg © lpwqompounds

openers of th famly of p ta |un1chang s. Al so

whictiest ¢mexaro5th¢ot@@N oS Fhanpel G BB es
Imprr el atri;t\éﬁ]ofxeoo Mﬁﬁmﬂug)ﬂ%}fa\fﬁh&&s% §esppgners of the

aSSI um ch such as retigabine,

half-life) mu@ﬁeaq tseleétmtyemmatme with ottlesr nfieslidations §iqasritabiitey Rotency,
i s desired: haI life,

S TompirbEREP OIS DO ERADHE AP B R BNl ool end
ther@%t%ﬁ%ﬁex 19 T Wgﬁ*%fd&%f sﬁﬂ?ﬁérﬁﬁl:teﬁst 188y lebd 3o mIipit)dednts:such as:

Ity, rane permneability, solubility and
« hes Bpproveddosinteneginey fedpeioy éxmmnh@f OEWewrifbﬁk&ﬁ%@ 6%
may | ead to.inprovenents suc nProved dosi ng

s e@"flsﬁé’f BYMIAHIALCR & pﬁgnﬁm{ﬁtlg}se IF“zécgff’rhlroe(:f doses a day,
eag&hg%iﬁg@%ﬁgagrailon to patients on nultiple

I ONns réduced side effects, enlarged
10 Iheﬁ@ﬂgd&hﬁqkmdemuthnproved tolerablllty or inproved
onpliance. SUMVARY OF THE | NVENTI ON One obj ect of the
¢ nwlépltolveéltqlga‘l’lhé’?ﬁ ovi si on of compounds, which are

ot ent t he K fam | ot assi um channel s.
neBSEREREETR 1ol verti on ave substit

the invention are substituted
pyridi ne derivatives of the below formula | as the
free base or a salt thereof wherein Rl, R2, R3 and ¢
are as defined below. The invention provides a

15 SUMMZERR FGfoE‘i NTloRNor use as a nedi cament. The
I'nventi on provides a pharmaceutical conposition

Onecshigat bSihegneentionmjsahe grayisigefagmpopnds, which are potent openers of the
KCNQ family potassium channels.

The compounds of the invention are substituted pyridine derivatives of the below formula I

20 as the free base or a salt thereof

R2

Y(O)
(\N N o
\) @

wherein

R}, R%, R? and q are as defined below.
25

The invention provides a compound of formula I for use as a medicament.
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and a pharmaceutically acceptable carrier or diluent.
The i nvention provides the use of a conpound of
woaowwbzi4s for the preparation of a nedi canent PEODMDK2ME/000123
treatnment of seizure disorders, anxiety disorders,
neur opat hic pain and m grai ng pain disorders or
neur odegenerati ve di sorders. The invention furthernore
Thegrensiondrevides pphagnageutieshsemnesitien eynpsiag # compepnd of formula I
end ARl RAERIIObarkEl GHifcf SOTder s, anxiety
I'sorders, ro I'C paln and m grai ne pain
di sorders or neurodegenerative disorders. DEFIN TION
SUBSTI TU The erm"heterpaton. refers to a
Thwv?%@érpr%%ﬁgtgﬁ ug;o %Oﬁlﬂﬁ’i‘m‘i?f) i 95K PreRBIROn of
medibatRER fordhé RERmeRf ORizAfe difQers, digiddy dﬂ@ﬂ@l% H&Jr@&%l‘fic pain and
Cyano" designates C-X N which is attached t
mlgr@napmudusooders drenepmddegenesativealisonderg ar bon  at om The
expression "Cl-6-al k(en/yn)yl" means Cl-6-al kyl,
C2- 6-al kenyl or C2-6-al kynyl. The term"d- 6-al kyl"
Thd iab&ft®ntfortiderotd €heens thelli3B bR et Pod]dof foias P ith@itetidd of
fromaone to six_carbon atons, including but not
treapmentiof geigyre ,ql@gop@;qrs agpﬁw dlsqu@p) n_pusqpath'y:r P gn@,mlgralne pain
hyl - pr op- 2-yl ,
dls{%dgggpx&’?g@?%mﬁ%%%% (ilg%/r , but- 1-yl, but -2-yl,
3-methyl -but-1- yl, 3-methyl-but-2-yl, pent-1-yl,
pent - 2-yl , pent-3-y|, hex-1-yl, hex-2-yl and hex-3-yl.
The term "C2-6-al kenyl" refers to a branched or
DEFINIAICON SF SUSRTY TUSNEY having fromtwo to six carbon
atons and one doubl e bond, including but not limted
Thet torne { hrederphtomy rrefsesipla  nitipgEnh oxyaey lor sqlpburtagemm
" C2-6-al kynyl " refers to a branched or unbranched
al kynyl group having fromtwo to six carbon atons and
“Haddieent egh&H6r0dchldrdCbrodiong i6ds. “Halo”lnhdting Bslogén. et hynyl ,
propynyl and butynyl . The expression
"C alk(en/yn)yl" means Cl-8-al kyl, C2-8-al kenyl or
“C -,8 %eéé% . The term"(-s-alkyl" refers to a
Branc or unbranched al kyl group having fromone to
=N

which is attached to the remainder of the molecule via the carbon atom.

The expression “Cj.¢-alk(en/yn)yl” means Cj.¢-alkyl, Cy.¢-alkenyl or C,.¢-alkynyl.

The term “Cj.¢-alkyl” refers to a branched or unbranched alkyl group having from one to six
carbon atoms, including but not limited to methyl, ethyl, prop-1-yl, prop-2-yl, 2-methyl-
prop-1-yl, 2-methyl-prop-2-yl, 2,2-dimethyl-prop-1-yl, but-1-yl, but-2-yl, 3-methyl-but-1-
yl, 3-methyl-but-2-yl, pent-1-yl, pent-2-yl, pent-3-yl, hex-1-yl, hex-2-yl and hex-3-yl.

The term “C,.¢-alkenyl” refers to a branched or unbranched alkenyl group having from two
to six carbon atoms and one double bond, including but not limited to ethenyl, propenyl, and
butenyl.

The term “C,.¢-alkynyl” refers to a branched or unbranched alkynyl group having from two

to six carbon atoms and one triple bond, including but not limited to ethynyl, propynyl and

butynyl.
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ei ght carbon atons, including but not limted to
nmet hyl , ethyl, prop-1-yl, prop-2-yl,
wa-20mtlayi43 prop-1 -yl , 2-methyl - prop-2-yl, PCT/DK2006/000123
2,2-dinmethyl-prop-I-yl, but-1-yl, but-2-yl,
3-net hyl -but-1-yl, 3-nmethyl-dut-2-yl, pent-1-yl,
rent-2-yl, pent-3-yl, hex-1-yl, hex- 2 yl, hex-3-yl,
The 2xpression “Gﬁ gﬂalk‘KlemB'hM’f H‘pam;tcll s-alkylaGgls-hispnyl Dr ¢b B'am‘h’@}’l

mhe el YD B R R R e
elgh%‘aﬁgﬂ@?toﬁﬁ Lh%lcl%dﬁfg%t nbﬂlﬁhw&i mgn&r%yl aﬁyl bﬂo@'l-lt-?lj ptap-2-yl,

ropen but enyl

-metﬁgl-laoa+1ky1ng:+metﬁ3éfm¢32t>d %Zﬁrraﬁbﬂel@roml Xhnlrizhigh Ba-2-y1

smgp Bif-1h PR AR R4 MR R e P e P 2
hex-@gy&)ﬁteﬂgﬁggflgﬁgdghﬁ@nbmw ayd C];éepThquef(pr essi on
The gracses kB ETort e ERaRea s TR by e ing g tvo
to eigh a?g na hon a o}?é GXfbld rfélafngﬁﬁ}i@ st 'ﬁ@b’l‘nﬂﬁed o &l@entyp propenyl,

I nc Ing but" not limted t
and@u&hppropyl, cyclopentyl cyclohexyl blcycloheptyl

Thesi%gj ‘é&i;yé}(bl ’yCl 9 %o' %géhgl?@togél B ekhegcasyginyl gtoup having from two
to e%'hf’é/ fbdifa Sﬁ‘l"s Qﬁ& )Sﬁé gipledodaYindchide: B nbi Eﬂﬁitediﬁf élh)yh}ﬂatmnpynyl
one oub bond,” i ncluding but not Iimted to
and bytylnghbent enyl and cyclohexenyl The term
" C3-8-heterocycl oal k(en)yl" neans
Cs-s-heterocycl oal kyl or Cs-s-heterocycl oal kenyl. The

TheleRpiBssi6 “S5 Rejtsks)ylambats’ Cgciaiylc@aMYbsr Gs. m»mdxmjdcdnyh

Thegown " axsiaAoRT EEYGIE GRS o GHEORHE TVGRE free to
ei g}R %En%ré)fnf %g) 1ﬂc %g?m}%ﬂ%g g@&lcﬁﬂ)rcﬁﬁf'ﬂ’ nByBlopERYE Byclohexyl,

b1c3@$o&gi3@%@dh@&)2@lb1@¢dlk[\zwsl]hepﬁy]oyr rol | di ne, azepan,
oline plperl di ne, pi perazi

Thqtgxm ﬂyﬁpﬂfl@ﬁ: lgnyl [drsignates s rr(%logy tOé 3&191&? %P%gﬁﬁﬁ having three
to et LGRBh SOnR HHBRBE UGLBIE bOAd, Bhdhg But'oR Gnfitéd k@Y clégehitenyl and

cyclohexenyl.

The term “Cj.g-heterocycloalk(en)yl” means Cs.g-heterocycloalkyl or
Cs.g-heterocycloalkenyl.

The term “Cj.g-heterocycloalkyl” designates a monocyclic or bicyclic ring system wherein
the ring is formed by 3 to 8 atoms selected from 2-7 carbon atoms and 1 or 2 heteroatoms
independently selected from nitrogen, oxygen and sulphur atoms. Examples of
Cs.s-heterocycloalkyls are pyrrolidine, azepan, morpholine, piperidine, piperazine and
tetrahydrofuran.

The term “Cs.g-heterocycloalkenyl” designates a monocyclic or bicyclic ring system with
one double bond, wherein the ring is formed by 3 to 8 atoms selected from 2-7 carbon atoms
and 1 or 2 heteroatoms independently selected from nitrogen, oxygen and sulphur atoms.
Examples of Cs.g-heterocycloalkenyls are dihydropyrrole, dihydrofuran and
dihydrothiophene.



10

15

20

25

30

one doubl e bond, wherein the ring is forned by 3 to 8

atons selected from2-7 carbon atons and 1 or 2
waebwroz4ens | ndependent |y sel ected from nitrogemwpK2006/000123

oxygen and sul phur atons. Exanples of

Cs-s-heterocycl oal kenyl s aregdi hydropyrrol e,

di hydr of uran and di hydr ot hi ophene. Wen

WhéBCﬁg—hﬁéI@bﬁﬂ@'alk(@ﬁ)yik cempaises nitrqpen shem Cuisthatgesycldadie(en)yl is

het | o t hed t h
i o rorBeere D obee B b SO OF
hete'i&g/cﬁ@hﬁéocyd ic ring. Wien C3-8-heterocycl oal k(en)yl

ot “conprise nitrogen then

Whéﬁ%@ﬁs-h@emwdwdk@a)yﬂ @eqrs) n,qt comprisernitypean then Eneheterpgyslgalk(en)yl
is a archatr teoTtﬁg r%xiqli Ig?hg Lg a%t o%fa)t(gﬁ%f E}%S}fegegg%ﬁgc Slb fing.
6-al k(en/yn)yl being subst | t ut ed wi th hal ogen,
I di b d f
The'Sﬁnll(l:ﬁ H@ﬂhg 1 64%{4?&;@31”?1%;@@%%@2 Ig f;#ynggﬁgqltg%%lpégtuted with
halo% 1n<gl¥18 ng Fﬁcﬁqgr%:tedbtg't (ﬁ‘%@ﬂ‘l})’f uted with hal ogen,

to chtfor ocycl opr opane and
Smﬁlbﬂp, ‘Q@L&de?eycdtmbk(eﬂyﬁi deaigngtes Cs. g -cycloalk(en)yl being substituted with

"hal | k
halogs: griaEe HHh el Eatet 0 pblosamkRarRghe B TR veiionans
Sinﬁ%@ﬁy{%—@ggﬁ%c@gallﬁ(@ﬁ)yml %Lﬁé%yﬁ)gle Qesfinabkfo/ounoybloalk(en)y!

beln@at’alcke(detn/ﬂymeynalmbr n@thamcd@qu&jvlﬂ&us k(ewplvhder of the
rml ecul e via an oxygen at om Simlarly,
" C3-8-cycl oal k(en) yl oxy" desi gnates
The@%m% =’e?/9bm@édx>ﬁgﬂbxy” Baidgies 0 alldeh/y)yt being ettwhoaditrthof
the nolecule via an oxygen atom 1In the expreSS|ons
rema@p@enoiihe med¢orlceviy gp OB R( en/ yn) yl ", "Aryl -

al ing ached to the
Sma:.lﬂ'&rﬁ% dégg cg/c}/ori énzg?,]l?i(@ ?és gn%% g'fggl l(:lgﬁlllkgef#?ﬂ)ﬁé g att
remaﬁﬂeﬁoh@éﬁ{(ﬂ@cﬁm viabk pygeplat@n.l- 6- al k(en/ yn)yl "
"Cl-6-al k(en/yn) yI - C3- 8- het erocycl oal k(en) yl -
Cl-6-al k(en/yn)yl", "Heteroaryl-C 1-6-al k(en/yn)yl"

ke bh/yn)yl”, “Aryl-Cy-alk(en/yn)yl”, “Aryl-
In th t@%%ar c% gclsam{eﬁﬁhld %ralk( : g:ri)y > ky enl/syeltn )(;l yn)y ry
Cs4- W@Bk(@n)y& Nc(le@uﬁswypwalk(en) Rpalk(e Yn)y ;

“Cfﬁ_g ?58 a@k(éé,)ez?%?éf-% ké r}/w)y ¢ “%1 TIE%en/r?'P?)rl Cﬁ g-heterocycloalk(en)yl-
Crog- k(S gl'”ggjléyténxjequ 6g1{k<gmh)&r’e hﬂweao,abdacfs sreycloalk(en)yl”,
“Het@@agd-@mcag}og]@ww%k alk(en?yn yl’? rl!l\ﬁ{l‘)R\g Ci¢-alk(en/yn)yl”, “NR*R*-
Cs.5-cycloalk(en)yl”, “NRR’-C;.g-cycloalk(en)yl-Ci.¢-alk(en/yn)yl”, “Cs.g-cycloalk(en)yl-
C1.¢-alk(en/yn)yloxy”, “Cj.¢-alk(en/yn)yloxy-Ci.s-alk(en/yn)yl”, “Cs.g-cycloalk(en)yloxy-
Ci¢-alk(en/yn)yl” and “C4.g-cycloalk(en)yl-Ci.¢-alk(en/yn)yloxy-Ci.s-alk(en/yn)yl” the
terms “Cr.s-alk(en/yn)yl”, “Cs.s-cycloalk(en)yl”, “Aryl”, “Cs.g-heterocycloalk(en)yl”,

“Heteroaryl”, “C¢-alk(en/yn)yloxy” and “Cs_g-cycloalk(en)yloxy” are as defined above.

The term “Heteroaryl” refers to monocyclic or bicyclic heteroaromatic systems being
selected from the group consisting of pyridine, thiophene, furan, pyrrole, pyrazole, triazole,

tetrazole, oxazole, imidazole, thiazole, benzofuran, benzothiophene and indole.
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Cl-6-al k(en/yn)yl" and
"C3-8-cycl oal k(en)yl -Cl1-6-al k(en/yn)yl oxy-Ci
wo@ewmlktas/ yn)yl " the terns "Cl-6-al k(en/yn)yl PCT/DK2006/000123
" C3-8-cycl oal k(en)yl ™, "Aryl
" C3- 8- het er ocycl oal k(en) yl * , 10" Het er oaryl "

" C1- G- | ¢l oal k I
i R B B AP % B0 ST S crom e
grompemsistihg of piienpl sdcldphthfet er oar omati ¢ systenms bei ng

sel ected fromthe group consisting of pyridine,
t hi ophene, furan, pyrrole, pyrazole, triazole,

t ' le. b
iSSP ABA ot ARLERZ AR U BB ERE A
Whemm dleeystyil oodety s aptiohalty aubstimtdds swyisk ot Deing sﬁgﬁtﬁ_ﬁreﬁﬁéj

f phenyl and napht hyl
indepk Rl o180 R bR rEtuprtn i o k2o ARG, SR RIYL
Cs s BlogIkadgel, &5, yby&alk@nfyﬂdl%'Mlé(g%/%)gwmﬁfoeb?%&lﬁlﬁ nfﬂ%él hglo-

I onal Iy substitut

| et 1S opt
Co-spyeloplk(amylehale- Gamdvefpbﬁﬁré@n)ylyc&,edtlk@h@m)ﬂmm -tlk@ngi0Hpxy,

oS3l IR oA LG T
Similarfy, &bjt{anally a&wtltutétamyl@als grc@lah&&nw ra)emgnat&aA%q-

8-cycloal k(en)yl

I k hal
Ca. 8'fy%1°%11f é‘@g}ﬁ% %‘e}{l])t y@xyg ?@(}?fé}’ sepiicaysubstytutaddsuch as with 1, 2 or 3
| arl
e

Ci. 6'@5@@@Y®Vb§3.§crcybloa1®&m8ym@§§ eﬁﬂ&ﬂﬂaﬁ)}’ﬂ Om%ﬂ&élﬂgﬁ)% héroyl

C nﬁgetﬁrpf’ olﬁ onal su {ltlute such h™ 1
13RIV BRI 5 el et hglosr sestclaali(ewi- pma@«mmyl

CL. 6@9@@1@%}&& of;. ﬁ%‘o%ﬂ&%ﬁmg%nﬁ%l 85 ab%ﬂ&fe%@"él s-allk(en/yn)yloxy.

-cycl oaI k('en) oal k en

Slmlia.rb/ agntioaplly sy t1tutqda/ﬁnyl CG;l-c@elaalk(eﬂiblylﬁh)sydlk(en/yn)yl" de51gnates
Arylr%l YQF)e ﬁ%&%ﬁ L 1 6‘%&6}/ }ﬁ})kl(‘gﬁqr g,lﬁ)(@q g;()a ns(llgtgllsk oﬁlonally glbstltuted
such@3 »8thcly @l @3l éﬁbﬁﬁh%t@iﬁ)de@ﬁdel% Siceial fRsth eSRON) cdnsisting of
hl16alk§n/yn%yloxy Slmlarlé tionally

Al0gEH EYANP Ut a2 lK f‘;w’sméﬂ» Gs-cyralealk pbfh)&s @cloalk(en)yl Ci.¢-alk(en/yn)yl,

halo-tq@ aﬂ%égﬁ/gﬁb(g ¥ 2‘?& 0 a?f(% E%IW alg- % W%ﬂlwf‘m Spafk(en/yn)yl,

Cre- @lkéenéns)ylomucetsycynbaﬂq@n)pmy buyd s:upayalbalkﬁeﬁ)ymi %falmn/yn)yloxy
with 1, 2 or 3 substituents independently sel ected

fromthe group consi sting of hal ogen, cyano,
Cl 6 aI k(en/yn)yl, C3-8-cycloal k(en)yl,

cI oal C 1-6-al k(en/yn)yl, haI o-C
DESG;R;]PH ’H} I?V‘V‘W'BIQE’ 8- cycl OEI k(en)
e e e o R—

KCNQBp@Bassivm ciankélen) yl - C 1- 6- al k(en/ yn) yl oxy.

The present invention relates to a compound represented by the general formula I:
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DESCRI PTI ON OF THE | NVENTI ON The present invention
relates to substituted pyridine derivatives which are
wopes@osi4ef KCNQ pot assi um channel s. The pr eseRCT/DK2006/000123
invention relates to a conpound represented by the
general fornmula | :wherein gqlis O or 1; each of R and
R is independently selected fromthe group consisting
of hal ogen, cyano, Cl-&RAl k(I_tfn/ yn)yl,
C3-8-cycl oal k(en)yl, |
C3-8-cycl oal k(en) yl - -al ifen/ @)yl, hal o-
Cl-6-al k(en/yn)yl, h - 8- cyfcl oalqk~(~er§)yl ,
hal o- Cs-s-cycl oal "e? -al "an/ y*yl , R
Cl-6-al k(en/y I ctoal k(en)yl oxy and
C3-8-cyc|oalﬁ&fn)y %n/yn)yloxy; and R3 is
sel ected fro roup consisting of
Cl _8-al k(en/yn)yl, C3_8-cycloal k(en)yl ,(I)
C3-8-cycl oal k(en)yl - C1-6-al k(en/yn)yl, optionally
wheteiBstituted Aryl -G -6-al k(en/yn)yl, optionally
qis%lbtisl";! tuted Aryl -C3-8-cycloal k(en)yl, optionally
subsfituted Aryl -
eaclOBt B andcR bialikdepeddentlCiel6eted fromrthy giopb consisting of halogen, cyano,
Cl-6%k(§?§%l§%§(ﬁé%$}§c¥;}aﬂggn)§l, 'E?e3.tg-ecgfc %Xl?(l(e%glylflké &E]c)illwen/yn)yl, halo-
C1eG3k@nka }@,rlih%/-da.%WﬂﬁﬁH%eYlLyl,@JaicﬁC@.kJégfﬁsélk(&;)ll*C1- -alk(en/yn)yl,
Cl-6-al k(en/yn)yl- C3-8- eteroagcloalk en yl-é
Crsiallgentyrpydonsy Fpyicyclprlkeangdexs andiCa-epckqadien)il-¢l-s-alk(en/yn)yloxy;
and et eroar yl - C3-8-cycl oal k(en)yl,
Het er oaryl - C3- 8- cycl oal k(en) yl - C1- 6-al k(en/yn)yl,
R’ iNRARGedrofr-tht kforp/cyngisting JNRG Ra11Can/$n)sY,ctsqadykloarkat)yl,
NR4AR5- ((?3 8-cycl oal k(en)yl - C1-6-al, en/yn)all ,
Cssesycpalii(apghicyaal(enir omionally suhsiingsd Atyl-Cie-alk(en/yn)yl,
io4a1R7 URIRSEH f i Y -
optlga_lgr_ sglygtftg%}i ﬁrggg%%; _Q%Xoalﬁenﬁfl,%plﬁgﬁﬁfy Sb¥tuted Aryl
Ca-sg@chvlalki(@ﬁyly?)—&hlklw/}@)blflﬁCak-k&éﬂﬁw?yly(}is.s-lmémleycloegk(en)yl-
- B- en/ yn al o- C3- 8- cygl o y n
Crorplf @Bl ddprocliyeny Ll b k@hyhE 14 sHien enl-
c3-gqmo@fclo%ﬁ;@{)sil-Bﬁﬁ-aﬁc(érfgﬁﬁﬂg H%%d&l-@%ﬁﬁ&%%?ﬂomfehﬁryl-
group _consisting of hydrogen, Cl-6-al k(en/yn)yfl,
Cs.scycaliyen) pla Hetesprryl- Camep cloalk(en)yl-Cy.s-alk(en/yn)yl,
NR‘%(’;%(% -%é%ﬂ?(lggls%éﬁ,?Iﬂﬁe(?l%%é%g-gyc%alﬁ&gﬁyyx IiQIY"IRs-(%_Sg-ctygl%afkr(een"iyl-
Cis-alk(en/yn)yl, C,.¢-alk(en/yn)yloxy-C;.¢-alk(en/yn)yl, Cs.g-cycloalk(en)yloxy-
Ci.s-alk(en/yn)yl, Cs.3-cycloalk(en)yl-C;.¢-alk(en/yn)yloxy-C;.¢-alk(en/yn)yl, halo-
Ci-¢-alk(en/yn)yl, halo-Cj.g-cycloalk(en)yl and halo-Cs.g-cycloalk(en)yl-C.¢-alk(en/yn)yl;

wherein
each of R* and R’ is independently selected from the group consisting of hydrogen,
Ci.¢-alk(en/yn)yl, Cs.g-cycloalk(en)yl and Cs.g-cycloalk(en)yl-C,.¢-alk(en/yn)yl;

as the free base or salts thereof.

In one embodiment of the compound of formula I, q is 0;

in another embodiment of the compound of formula I, q is 1.
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In one enbodi nent of the compound of formula I, g is
0; i n another enbodi nent of the conpound of fornula I

wq 20/022148 a further enbodi nent of the conpoun#CoMK2006/000123
formula | each of RL and R2 is independently sel ected
fromthe group consisting of,hal ogen, cyano hal o- C
1-6-al k(en/yn)yl, halo- C3- cycloalk(en%

Ina ﬂﬁfihgr éﬁﬁ&lﬁ)}éﬁﬂ &&?&é@ﬂ})wnd gi f(ﬁnlﬁlllekK ech phiRy bnd R? is independently
- a en n (0).4 CycCl Oa e

selocs Bopyhe SR @)e%@gnng@f Felogek ¢ e@m hebrenetesERG alg-

Coo BIROMIIR, 862, 9 g&alﬁﬁﬂ) | SIERORRIENLAIN AR

gtoup I st

Cs. 3—69Lc16a1a(dn§}dm€)ymdy¢3 3 @&lc&ll{(gm:)b/bﬁl k@&@@yn,)yloxy,

in ar@l e(’i ohi E%m% 1 C@@: al‘@géﬁ /g%(,ﬁ%yésﬁ ec}e(c)leyor% ‘h 1o group
cons@n%lg é)?lﬁ&llogéﬂ |6§f§rfb) )Cll &fﬁ{%er@yrggk@@/cyﬂbylk(myyl Cs- ajﬂﬂﬁdlk(en)yl-

i ment éach of is inde endentl se ﬁ e(gl
C1.sfatlcgen/yinegl, ¢ etatk(co/ys)ydanyn §s-ofy deallgaiyloxy wﬁg/c oalk(en)yl-

6-alk(en/yn)yl and Cl-6-al k(en/yn)yl oxy i n anot her
Cw@ﬁﬁ@&ﬂ/%ﬁﬂ" Yeach of Rl and R2 is i ndependent |y sel ect ed

in axg{éﬁégehhﬁldﬂﬁ?ﬁ (Ba&&)CﬁflﬁlilSetng ﬂ%@fmd@ﬂenﬁelallylf(dmteﬁ:ﬁqm the group
- O- Cl Oa en an -
consgting- (é%ﬂl(oéﬁlh P 40 G- calbrenan a0k el ey iony:
in alcé%#léeg &%%&?H% o 0 of f@ & allg?s %Efi’éﬂdentlﬁse%é%@dm the group

en/yﬁﬁ , such as nethyl; in
consiitﬁigl“tﬁ”rclgmﬂc(dn/yn)yﬂ R%-dysloatk(@ l dodeGusyarplpalkenyk uch as

nmet hoxy._ and R2 is hal ogen; in another enbodinent Rl is
Ci- 6r?élf(6’dé(ﬂ)yind R2 is Cl-6-al k(en/yn)yl oxy, such as

%%%(kt Gelid 1y c-R Ry 1a§\.d:haanaaﬂey1
maﬁé&h -a -el;}n{&gn 3} lgu% a@}rfret %‘r In a further
mamthen:hnntmdnmcxftR e Coolitemian) vk surasmedhyl, R i s sel ect ed

in agﬁtg %&W%ﬁ}l?}?ﬁsl %@J(%%{ g&lox%ﬁuch F?(l(l ox?l ar&lL R6 1sahalo en;
in aRbHEY sthbodideit-Hidk Balo gem:arﬂat%e éh);—yalk{@/jtn)@loabfks(ueh fag n;e;hoxy

Typials, bath KATY R gTe CrAREROT . IR POy

NR4RS5- C3- 8- cycl oal k(en)yl, NR4ARS5- C3 8- cycl oal k(en) yl -
1-6-al k(en/yn)yl, Cl-6-al k( en/ yné"(I

In alfuftheéd doftedinientyif theC®ngooyd bhHEvrtaped) i wsylee,ted from the group
1-6-a

conggons ehercANER S Y1 Ceitesapieleati Ry Fasplicenyms

Cs.s-heterocycloalk(en)yl-Ci.¢-alk(en/yn)yl, Ci. s-alk(en/yn)yl- 03 g-heterocycloalk(en)yl-
Ci¢-alk(en/yn)yl, NR*R’-Cj¢-alk(en/yn)yl, NR*R’-Cj3.g-cycloalk(en)yl,

NR?R5-C; g-cycloalk(en)yl-C.¢-alk(en/yn)yl, Cy.s-alk(en/yn)yloxy-Ci.e-alk(en/yn)yl,
Cs.g-cycloalk(en)yloxy-Ci.¢-alk(en/yn)yl, Cs.g-cycloalk(en)yl-Ci¢-alk(en/yn)yloxy-
C1.¢-alk(en/yn)yl, halo-C;.¢-alk(en/yn)yl, halo-Cs.g-cycloalk(en)yl and halo-
Cs.g-cycloalk(en)yl-Ci¢-alk(en/yn)yl;

in another embodiment R? is selected from the group consisting of Cig-alk(en/yn)yl,
Cs.g-cycloalk(en)yl, C3.g-cycloalk(en)yl-Cy.¢-alk(en/yn)yl, optionally substituted Aryl-
Ci.¢-alk(en/yn)yl, optionally substituted Aryl-Cj.g-cycloalk(en)yl, optionally substituted
Aryl-Cj._g-cycloalk(en)yl-Cy¢-alk(en/yn)yl, Heteroaryl-Cy.¢-alk(en/yn)yl, Heteroaryl-
C3.s-cycloalk(en)yl, Heteroaryl-Cs.g-cycloalk(en)yl-Ci.¢-alk(en/yn)yl, NR'R’-
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Cl-6-al k(en/yn)yl, hal o-C 1-6-al k(en/yn)yl,
hal o- C3- 8- cycl oal k(en)yl and hal o-

wQ2ew/0yiaB oal k(en)yl -C 1-6-al k(en/yn)yl; in aneChnmK2006/000123
enbodi nent R3 is selected fromthe group consisting of
G .8-alk(en/yn)yl, C3-8-Cychgal k(en)yl,
C3_8-cycl oal k(en)yl Cl-6-al k en/yn)yl optionally

C 18IS YL BRRP Y05 3-cGdlofik eeniyl and WR'RP- Csemytlonk(dnyyl-Ci.c-
substituted Aryl-C3-8-cycl oal k(en)yl, opt| onal |y
alk(es(seyk t ut ed Aryl - C3- 8- cycl oaI k(en)yl -

in aq]gel%er %ﬁl‘ﬁg&ﬂ{e\(lgyk seié@fe ffbgrz Iﬁc@%ﬂéﬁﬁé‘éﬁ’@) hlk(en/yn)yl,

eroar

Cs. gﬁ%ﬂgm%nwém aka(eI;t/grh)y:b,I dp(uene)lw SlmtltatedIAA'Q’bﬁA yalkge/yn)yl,
5- CL NRAR 5
Pt QARSI B O e R‘(QQW(CI&XI Bleleghdty B AR Pena IER

net prrbodl ment R3 is selected fromthe group
ClG%o%srpgé)lyn g:l 8-al k(en/y

in an©ghed en;boﬂmmnkRe sglectgd fragn me%gr@pp Sampipting 9{,@1 Qjﬁlgﬁqn@fn)yl

CH‘&?MEI M@@gcg'éfd?%k(g %yc %%H/%é)?/’} 3P ﬁie 53‘;‘53}1“}"“1 Aryl-

Ci. 6-]a11§e1@’?rﬁ)(yﬁ dpyitnally sabstitiied Ryyl- Cj’]g aytﬂxtdhk(en)yhtwdondhft supgituted

IS se

AryBCas- Rxcggéllgﬁgy{yﬁ—%rp@é?@mg%@gﬁ or%é%{;'y Tg-aﬁc(eryyn)yl Heteroaryl-
c NS M R ompee

Ty 'Edallﬁ R3t IH seldetéd fromGBe granpebnsistiogerf)Grls;alldpr/yBlyal q\»(zye-cycloalk(en)yl-

TR S O R —————
Cs. g?&%’%ﬁﬁ%{%&'r&a Het@r)é&ﬂyﬂ@'l salyénmyyrl | “en/ yryl .

y, R3 is selected fromthe Up consjssting of
To fBtther iHuktasevithyytllimigiag @wym@gpkqneqql%gﬂdlment oﬁ{3

Co SMHPI fy((%en/ yn)yl, optionally substituted

al k(en/yn)yl , optionally substituted Aryl -
anofBdr SmBydihead SH(FET) Vs s-2nclodte(en)ydal yhalkied/yB)ydd k(en/ yn) yl .

anofhwr embedimpehat 171 pofanally subap Ay rsRERGRRET ' O™
ano%ng 81%,3{)}? e}lpélf)fg%s ogtl(g%%lg shi& ‘aggéll ﬁ&éﬁf@%é cy@loalk(en)yl

anothet bmbadimenseiRY is tHetardarpl-Gl.- e-aiii(@/ﬁl)l(l( en/ yn) yI anot her
enbodi ment of R3 is optionally substituted

Aryl - C3- 8-cycl oal k(en)yl; another enbodi nent of R3 is
In dHRHEEQRBOd ferk-0P 1R é&lﬁf(\/uﬁd] b¥formula I, each of R* and R® is independently

selected from the group consisting of Cs.g-cycloalk(en)yl and Cs.g-cycloalk(en)yl-
Ci¢-alk(en/yn)yl;

in another embodiment each of R* and R’ is independently selected from the group
consisting of Cy.¢-alk(en/yn)yl and hydrogen;

in another embodiment both R* and R’ are Cy-¢-alk(en/yn)yl;

in another embodiment both R* and R’ are hydrogen.

In a further embodiment of the compound of formula I, any Heteroaryl, which is mentioned
either alone or as a part of a larger substituent is selected form the group consisting of

pyridine, furan, pyrrole, pyrazole, triazole, tetrazole, oxazole, imidazole, thiazole,
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In a further enbodi nent of the conpound of fornula I,
each of R4 and R5 is independently selected fromthe
wanrespoziaasi sti ng of C3-8-cycl oal k(en)yl and PCT/DK2006/000123

C3-8-cycl oal k(en)yl - Cl1-6-al k(en/yn)yl; in another

enbodi ment each of R4 and Ra4is independently sel ected

fromthe group consisting of Cl-6-al k(en/yn)yl and o
beniéﬁﬁmgri%f(iz(othi?pﬂe;”mltahd rinc&ﬂléqdndiammm:r elodtolinkeht ang HRGrearsl, which is

Cl-6-al k(en/yn)yl; in another enbodi.nent .both R4 and
menfignask GUORY PBt B S 4 L TRURIERE T PEHBER FOROPIBRt ho

conmpound of forrmula | any Heteroaryl, which is

nmenti oned either alone or as a part of a |arger

In a Suttist embediment ofthe eempourdafformnda fraoy phryb rdich s mpngpned either
pyridine, furan, r.rol razole, triazole,

along of ?‘%1%8%9;%%ﬁ%ls@s‘”ﬁ‘f‘ﬁnﬁgfg’%@a’ t hi azol e, benzof ur an,

in alRRRG oA RhGR anPAdyll WHRKEs miefitiGeatehiber doreadiarampartafiy larger
Heteroaryl, which 1s nmentioned either alone or as a

subgtigwent isfnaphtbsit. ger substituent is thiophene. In a
further enbodi nent of the conpound of fornula I, any

Aryl, which is nentioned either alone or as a part of
Tn adultir @@ibodinRsit bf the Rbmipsupheffptmula f, @uyaiptienalkyrdubstitniedAryl,

any Aryl, which js nentioned.ejther al.one or gs a r .
whiglf xysm%iog@c} eithep alope gBAt 2 Pt RIS FUDSHRICRL M) SFiofitlied with

I of the conmpound of formula I, any

lorg%%l‘f&gﬂh%% substituted Aryl, which is mentioned either
To faktheeillostras withpairlimitihg thd invesiongn lsboglivesst coneginsisach
conphpa oAb bR oB R SRR (G Bomenioned st
a1orl%5'm%giar§§ﬂtofa%g&r@§stﬁuaﬂ icRsTRabtastedf for mul a

wherein any optionally substituted Aryl whjch.i
in anethei emkadlimentipay oationlyspbgiutgd égy]tw]ypﬁ Is rpg}t@élpd eﬁher alone or

substdi tuent iS.. : ] )11 neiber enbodi nent

os S0 s L BT M 1 e e

in aﬁb%hﬁém@ddi%@nﬁnz@@tim@mmbﬂﬁutad lAaylgehick ;l,:immittr%peg githes alone or
substituted with 1 substituent: .in ot her enbodi nent

as 2yt Fptlpigsnsubstivignids ?&ﬂl&ﬁediwgﬂl 2\/?)’1‘?%“61“%8' nent i oned
either alone or as a part of a larger substituent is

substituted wth 2 substituents. . X
In a further embodiment of the compound of formula I, any optionally substituted Aryl,

which is mentioned either alone or as a part of a larger substituent, may be substituted with
substituents selected from the group consisting of cyano, Cs.g-cycloalk(en)yl,
Cs.g-cycloalk(en)yl-Cj¢-alk(en/yn)yl, halo-Cs.g-cycloalk(en)yl, halo-Cs.g-cycloalk(en)yl-
Ci¢-alk(en/yn)yl, Cs.g-cycloalk(en)yloxy and Cs.s-cycloalk(en)yl-C.¢-alk(en/yn)yloxy;

in another embodiment any optionally substituted Aryl which is mentioned either alone or
as a part of a larger substituent may be substituted with substituents selected from the group
consisting of halogen, C;.¢-alk(en/yn)yl, halo-Ci.¢-alk(en/yn)yl and Cj.¢-alk(en/yn)yloxy.
To further illustrate without limiting the invention an embodiment concerns such
compounds of formula I, wherein any optionally substituted Aryl which is mentioned either
alone or as a part of a larger substituent is substituted with halogen;

in another embodiment any optionally substituted Aryl which is mentioned either alone or

as a part of a larger substituent is substituted with Ci.¢-alk(en/yn)yl;



In a further embodi ment of the conpound of fornula

| 9any optionally substituted Aryl, which is nentioned
weibds@o2iaBone or as a part of a | arger substitBRETDK2006)000123

be substituted with substituents selected fromthe

group consisting of cyano, % 8- cycloalk(en)yl

. - .- C1- 6- al n/ 5hal 8 |
o5 B B SR 5 A e o
as a@ﬂﬁaﬂh}dﬁﬂg@ﬁi&b@ﬁﬂﬁ}h‘ﬂ i9¥bshfifed with halo-C;. s-alk(en/yn)yl;

8- | gal k | - Cl-6-al k(en/ ['oxy; T n~anot her
in a@ﬂ%ﬁf}%‘%}ﬁ?ﬁa@fﬁg%lm@v I S}lbﬁlﬁléigd A%Yﬂ%‘édcll\rwhenﬁkmedh eitlser alone or

t art.of a.l
o R e s Aol Bt i Bt <
sel ected fromthe group consisting of hal ogen,
Cl- 6-al k(en/yn)yl, hal o-Cl-6-al k(en/yn)yl and
Cl-6-al k(en/yn)yloxy. To further illustrate V\/lthout
A filrthet EmBEdihRat ddNEERL b@%ﬁ%mhﬁﬁgtl a§ ?f%‘}?ererh%sesgr a salt thereof,

conpounds of formula erein any optl
Saldwggvpundnswleme;l |frmmthcr¢omomandmememtfgachahane or as

IS sllheflfllf or‘l \M fh

p e ot 1+ nt 1
E Tt d.l er—stupstHtuenrt—S
kST

n anot ner enbodi ment any optionally
%mbstituted Aryl mhlch i's mentioned either alone or as

s substituted with

W (F% (%“r?ﬁ*h%‘; mepf‘i"’rgfh%‘%%‘/rr‘d&ﬁoés%%iﬂ apic aeid begy! esicnl | y

Isbibst I(Q,thhdlethyly’ff m\M‘]JIh61|ih-4§ll p‘ﬁﬂtd—@?]@-@a@éﬁﬁ |tid Qlcﬁf(‘)?o Sérnzy?}%ster

rrrrr hetitiant i stituted with

NG e D e e

opti g mawﬂeyylayasprbpaab@d)o&yw aciiifD, afdinh&hmt}hérﬁm&zﬁwpgﬁam- 3-yl)-
]gbone as a part of a larger substituent
substhh?ed with Cl-6-al k(en/yn)yloxy. A further

lee‘rboc u\nem Dmmmsnﬁor@oﬁﬂamipwlﬁlh ~yl)OJ- ﬁmipﬁed 2 9§ac%ﬂaﬁ1de

t hore said conpound iS5 selected

tFom ?@%‘WE%@ TR S PEPhYi-y- ey iEaoRioptmide

IEQESE (2, TR R ASS-nSrpREIHS4-FIES {f’qm@ yﬁsl@&lbdnhe 2 G ROGHITRRE

and—Hav—be subiected to individua alns. The present

umu S ot

Iphhy en CT@T-bre s e(?éiprﬂf’ﬁzé‘eds‘mgaylt%mémh?W'Ebl?mduhﬁsl)ﬂfOPtOhanlde

lanveni- @mrDﬁﬁéﬂiyﬁéJlﬁQthoﬂﬂ@fyﬁfﬁﬁ% ESRtA ?é sadéh% ﬁHeEyl) acetamide

saltg salts of he iAvention’i'nc

1834 Woﬁ% 4s%me§1yl-ﬁ@toawh0§wty§pyrm&m)@np -totyd- pBka(ylhratded

1a0mo N b LBIChIL- ﬁhen}‘lﬁ-@’ ?@Lcﬁﬁetﬂ 1-6- 1981? p&}hq'%rf O;WH ggl 35?112) -acetamide

preferably acl Lon_sa

lah t $ 243, 49?1@11q>rﬁxpéwi)d\ﬁ(2a4~émmhef -emahihplipthal-maitiu iy Dabdymide

ant

lﬁi@cepm4g)1§§{hryf56-ﬂ{orﬂhgffn B! 1'b’§f 1W?—y§ 2 th]t Shen. gvx_éi-'a{cécamlde

for non-t oxi'c_aci on S

lamcl | G’e(ZéldPltr@thaM-mmhgme l-pwldahs3 -3B-2-p-tolyl-acetamide

lao 2-(3-Bromo-phenyl)-N-(2,4-dimethyl-6-morpholin-4-yl-pyridin-3 -yl)-acetamide

N-(2,4-Dimethyl-6-morpholin- 4-yl-pyr1d1n- -yD)-2-(3-trifluoromethyl-phenyl)-

lap acetamide

laq N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-y1)-2-phenyl-acetamide

lar 3,5,5-Trimethyl-hexanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin-3 -yl)-amide

las Octanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin-3-y1)-amide

lat N~(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-y1)-2-naphthalen-2-yl-acetamide

lau Heptanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin-3-yl)-amide

lav N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3-yI)-2-(3 »4-dimethyl-phenyl)-acetamide




wel | as organic acids. Exanples of suitable inorganic

aci ds include hydrochl oric, hydrobrom c, hydroi odi c,
wohosmaniudc, sul furic, sulfamc, nitric acids aau/DK206/000123

| i ke. Exanples of suitable organic acids include

formc, acetic, trichloroacetgc, trifluoroacetic,
propi-pnic, hnn7n|r‘ cinnamc_.citric_funmaric

B co %ECYCM%bﬁmé)-Nt(%eé1dareethﬁétwwwm%rwedmﬁa{l)eacetamlde

Mal T C| VBB Ethy TRRGPhbIm-4- PRk T4-fnethl I-pheny]
sal i cyl {(‘% succ?/nl cgl%rret h%ne slgﬁlﬁoﬁlbg@ etefﬁgﬁ}égyr} ?18’ e en‘V)

&% t ar ff"&“a‘r’f‘z‘;dé?cor bi c, pampic, bismethylene salicylic,

giynan eﬁ-‘(@Wﬁlﬁ&hﬂ+6 b ﬁ&ﬂll-&?/]-[@'}:) fn—@‘;ﬂyﬁ ¥4-nRthBLY: féﬂehyl)-acetamlde

sfear nal mtlc p-am nopnen

Heut an%@ 4*&@ﬁ%&ﬂésrapmbﬂlnc4-ylpzyrlém@eﬂkém-ﬁr@thpey-dmnmwoplonamlde

TaeOPWi(3 i Rm SRRl o 61%—4—&1—% N 83/1%? (I)ﬁ n%;f‘yl g%eé%mlﬁT e

8- hal lot héaphvl 11 nes

—

Bhd t WG ﬂ@énethxlrﬁtm@mh@m&hﬁmgdmﬁ )ﬂh&(%wuﬂ)hml) -acetamide

I

e Ceﬁliﬁ@ EDwl fl %'Hm(‘)‘rb) ‘fdhn 4 1 hﬂm% % ‘ﬂ‘ﬂhét Ibu 15’6
Lncl e f'he D mace ac ce e sa

jbd J N—@a‘éﬂwetadw mm@ﬁdhn%ylaa,yrldmkjh)-%@ ﬂummp]mmybtae«ﬂamlde

L R T T

que ai-6.4 Blﬂuoromlleﬁpl)aMI é—slmm‘thyﬁhmirp}ﬁ)ah-MWprﬁdhmd@/l) acetamide

natoc-ol 11 nnanact 1t onl

]Ibligt(le“ z%l)\(/[eﬁlur% n‘ca!n?&f gﬁﬁgf‘} Me Eé‘g}%‘ég Ay X “‘";f-az}%amlde

%4l t s 3-(@yklogent-arenplive(@)d-dimatthyll6-morghdstit 4yl pyridin-3-yl)-acetamide

di at hyvl " bhut

El u%"éﬁ?°‘6he§%i}?:{2b&§‘)'rﬁ’é*ﬁ9%ﬁ%‘&ﬁ§ i Ko T R A

ithe | lkMethifu}iebd&&ﬁc acid‘(e 4C‘cﬁaﬁ€tﬂyll’6dnﬁo@ﬁoltnm -Pl-gyFRBLY IR A8Y
o riailo 'i’éé‘i‘/w—% 6‘%‘%"%16@‘%‘}‘\'}8 o PRt Sad e

Bl hand-CyolshehtBNI(2, Ka‘dlmdtliyl-@fiﬁtﬁ‘ﬁlﬂihn-ﬂ}l]% Bdh) S%ﬂﬁ&oﬁl&{aﬁﬁde

are dopsideredeguivalent to the unso \/m‘p fornms

1PRe dipaaisacit Clrimethyktempibelin-4riepyediporhamidst t he

1BheSE rN @- OM%tZ-ﬂBthGEE% a ol‘ﬂ{lﬁypﬁyrﬂﬁf-ﬁy@%%?ﬂ@ﬁénb@acetamlde

centr is_intende any optical i soners

P e Aé%?aﬁ%‘@IPrarFemgth@fy-%ma@@le%wbmrﬂm- xD)-Sepelpeantydpoctamide

1ppr € |Qv- (ﬁ@l‘ilbﬂom-ﬂnh’th%'tfi mlofMo A &Pﬁ'ndirﬁﬁ?’ﬁj 3- cﬁlﬂgth?lﬂytyramlde

mxtures thereof includi nn racemc m xtures

189 xt || PE(ehlgrog-methegrfemerph alp@-vhwr@w&ijt3rﬂlmefbwéutyramlde

158 0P8 M2{4-EMErol 2WEME @I morpholin-4-yl-pyridin-3 3-yl)-propionamide

Each of these compounds is considered a specific embodiment and may be subjected to

individual claims.

The present invention also comprises salts of the compounds of the invention, typically,
pharmaceutically acceptable salts. The salts of the invention include acid addition salts,

metal salts, ammonium and alkylated ammonium salts.

The salts of the invention are preferably acid addition salts. The acid addition salts of the
invention are preferably pharmaceutically acceptable salts of the compounds of the
invention formed with non-toxic acids. Acid addition salts include salts of inorganic acids as

well as organic acids. Examples of suitable inorganic acids include hydrochloric,
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Racemi c forns can be resolved into the optica

anti podes by known nethods, for exanple, by separation
wohowicasit4gr eomeri c salts with an optically act Pee&/Dadab/000123

and liberating theoptically active am ne conpound by

treatnment with a base. Anoth®f nmethod for resol ving

fes.,.into t tlca anti podes | s based upon
by GRS S0l BhSwRBl Situit g ligioy s s dsand b Bes. Bxamples
of sanvte uipdgicelkids e ldEB ahlc, ARME "thbl‘ﬂerdé@&lcakﬁfﬁmg&cetw propionic,

resolved into their optlcal antlpodes
bengqig Ginnamie, %ﬁrysft@rmczgﬂmﬂm itpmic Mpgunctharlﬁsulﬁmc maleic, malic,

Lved b
malBhit o Bhad®y Gl e Dy s Gl e Tkt wiltomia
ethamemﬂbai& feavtarit hescodio bmhm@ﬁblétheﬁhplehé: thclyﬁ@ HaBediki M
I lgrée skilled in the art ﬁ' be used. Such net hods
& “‘i"r%‘i GacoHe AsPARe StrRasePalitis, EDPTdy glycolic, pesninebengai, gutamic,
bené@’n'eﬁﬂfdnib p@ﬁ@ﬁésﬁﬁ?ﬁlé acﬁ?q h?§1§1§ %gglcg??ﬁt%ﬁt\kfequs

John Iey and Sons, 'y ac |ve
8-halethpenhyllines.dnr @tasrqalda&-bmqutheqﬂhyﬂmramd thia Ifial. Fyrtikatekafiples of

stere ectlve sypt hesi s.
phathREh 00 B EbcInbiea it o Yrekh o Rion,shity Mfaac e
phajpeectutidally abedptibds s [ik8d irBY, Pheh.i 1. A0e386L, \Nﬁldh'i? incorporated
éecule geonetric isomers may be f or med.

herein by Frd@rgneenat any geonetric isoners, as separated

pure or partially purified geonetric isoners or

m xtures thereof are included wthin the scope of the
Alsd mtended anacid hdditiors ealts aed the Uy érated avhion ti (2646t ¥rhfbunds, are able
to frestrlcted rotation may form geonetric isomers. These

%Pe al so intended to be included within the scope of

the present invention. Furthernore, sone of the

conpounds of the present invention may exist in
Exampkes of wistal saltstinetudd Lithfumn, rediany potassism) mhgmdingh $dh8and e like,

tautonmeric fornms that the conpounds are able to form

are included wthin the scope of the present

Examplée of arfhoniline andWRyThic AmithiRurl REIX TAERAE SmB{oANnY! RetBF1-,
ounds, which on adm nistration undergd

Rbél pr.esent co

dimet mtﬂﬁlleﬂ’é/bn%g& Imﬁlrweﬂaéd adisthyt-, piotyds sesbispl mezer-butyl-

teua{q)%gg,ﬁgtﬂgoﬁ glleq@(lel y active substances. In
genéral,

suc pro rugs will be functional derivatives
of the conpounds of the general formula I, which are
rea |I conv le in,vivo intqg the reqU|red conpound

FurthG ik BT oS Frephmresan ip upeclerirdas welt ag maolvated

form$ Q&lﬂﬁﬁﬂaﬂﬁa@ﬁﬁceﬂfy%@éﬁéﬂw Ebl@ént? Hichal lvx%té? r é%ﬂe{rfb%%nd the like. In
derivatives are’ described, for exanple, or"
general, the solvated forms are considered equivalent to the unsolvated forms for the

purposes of this invention.

The compounds of the present invention may have one or more asymmetric centre and it is
intended that any optical isomers (i.e. enantiomers or diastereomers), as separated, pure or
partially purified optical isomers and any mixtures thereof including racemic mixtures, i.. a

mixture of stereoisomers, are included within the scope of the invention.

Racemic forms can be resolved into the optical antipodes by known methods, for example,

by separation of diastereomeric salts with an optically active acid, and liberating the
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Prodrugs”, ed. H Bundgaard, Elsevier, 1985. The

invention al so enconpasses active nmetabolites of the
wonres@ati4sonpounds. The conmpounds accordi ng t oPCI®K2006/000123

i nvention have affinity for the KCNQ receptor subtype

with an EC5 of |ess than 150@tnwlsuch as | ess than

R A B DU e

race@rateseintoctie Dpiital aEiRAENS baskENpBA TRAMMIS: B; V@ hlly active
havi affinity for the K receptor su type
matgs %Fﬂ? eRPQURESH oD PrRseRt deYention cersalse hareso.Eecﬁ)ﬁ% #iwir optical

antlw W.e %y@aeﬁgﬁaltcﬁﬁﬁalhﬁﬁbﬁ‘t"f folblg‘?( %qfl tmtllrhvgptlon may

channel esc r l
also|he|r%>l1\redtbe' the fdronation Dﬁdlhstél@oinbﬁc déevvesived A d@ional methods for the

resof R KB QB Kb 9 oo 1o Ty beeisec1Sueh methods
inclRdd@iddesdicsRY by TS faquba A, &@QM% ﬁﬂgﬁeﬁng%\llé\lmeerﬁ I?acemates

“Rel ative effl ux through the K
and Beslyiiqnsd Jobn SNileyand Sons odimFork déRkte Opﬁcailwibtlve compounds can

fol 15
o SIS oDAEI il DN B0, 53, e

descri bed belom1 To further illustrate w thout
imting the, i t| on, an enbodi ment concerns such

Furt NolnteLoit! nﬁé\??‘ Rd EDS@JIB’TOYII@EtSﬁIID’ rsavrdedning gystam ispeesent in
the Iﬁﬁééule hééoin@h‘f@ iSRG b Scfércl:‘%éﬁh itqgldtg élgg Zt? t :al(%? gﬁﬂ%‘getlilc isomers,

nbodi nent concer
as sepatwngpm OEDEdialy phleﬁexl gdoatetric imink@ dr Mikiges thére6t 4rk GRluded
r eshol eni cal seizure

it K io§ MeGEvehion; Gk isSalerslotmmies & pndaveh resticed
rotatimtag foRmteeoMRERY IBSn&Y CihesO R ANt ﬁ&e@@rbwhcﬁu(%d%\(ﬂlﬁ he

few or clinically insignificant SI ects

SCopg HEthé@ﬁ%éﬂtrié?éerél@@ordl ng to the invention are thus
tested in nodels of the unwanted sedative, hypothermc

and ataxic actions. One enbodi nent concerns such

Furthmnpmu suise of tht oompbwnds off éiel fRekedt ﬂn@étﬁﬁ)ntrﬁﬁf éﬁﬁ% Hff erent
bet ween, anti convul sant efficac ects

tautogﬁ’f&lﬁ)%%&n% i isirdegrthat sery N e thpt e catramundsdare able to
e e RGP ARG, *, O erat od 1
patients permtting high doses to be used before side
The iﬁtfén%ﬁksélso encompasses prodrugs of the present compounds, which on
administration undergo chemical conversion by metabolic processes before becoming
pharmacologically active substances. In general, such prodrugs will be functional
derivatives of the compounds of the general formula I, which are readily convertible in vivo
into the required compound of the formula I. Conventional procedures for the selection and

preparation of suitable prodrug derivatives are described, for example, in "Design of
Prodrugs", ed. H. Bundgaard, Elsevier, 1985.

The invention also encompasses active metabolites of the present compounds.

The compounds according to the invention have affinity for the KCNQ2 receptor subtype
with an ECsg of less than 15000nM such as less than 10000nM as measured by the test
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are seen. Thereby conpliance with the therapy will

expectedly be good and administration of high doses
woayoswe2ger mi tted making the treatnment nore ef PCT@E2006800123

in patients who woul d ot herw se have side effects with

ot her medications. As alread{®nentioned, the conpounds

w i ' i.on have . effect on potassium )
R QO e KAy Wi ket Bl Rempbodimen

consetisl Bidh, coaipduhdeyr fofrgulk i H&viﬁ? BEFROTBIhE K& fr&regtor subtype
.jncreasing ion flowin a vol tage- dependent potasSium

Wldé AR hﬁéq OﬂﬁSSéMOn%@wh as legs thand A00NY es owapwedh by theftest

« PEN ' » Li.cable,in the
Rétl%tglglte% nt o(%{%gq%éleléor EZr &%%S%l g@ s SSICHBGCFB%[BY%EP futhey
illustrat¢ witheutdauiting thef ihoaution aa eﬁtbb&i?feintl Btlbrfégﬁi% @ﬁ(li]h (g(ﬂﬂﬂg)ruggsé having
i ' i nnels. Such dis
afﬁ%ﬁ%@@?é@% %P%g‘térfsil %Yl#n é‘}i@n@?ﬁ@e of lpss thag 88@-@4@015%31688 than
£ ; ounds. . .
1508PN4d AbasHRE Uhe RYE @Btl%%%ﬁg@ggﬁeagbmf%%i}a Which is

of the invention may be a
des@%fié’ﬁ]@m-i cally effective conpound. In another aspect
t he conpounds of the invention may be adm nistered as

a part of a conbination therapy, i.e. the conpounds of
Onet dmsbddinenticoneeriBsnch @omgFits BF Brffild 1 EHL Y 19 ‘gﬂm 15
ther the

rapeutically effective conpounds having e.g.
mg/ke i the gt GW@W@% Pl@ﬁ%@ahp@lé’. witiple issdefsesthied befovs (ohfucthératlustrate
: ] ' Iz | sjv roperties .
e P B BB R BB pying an EDio of
less dhrarfimidesu die tast “Meckininm epetrasi®ickMyvhivh i€ absetibed below.
channels the excitatory am no acid systens e.g.
bl ockade or nodul ati on of NVDA receptors the
o . N
Onei eftboldirhét )éoﬁ&bﬁs%&l@@&ﬂb&dnﬁg 8?%0?&% &@X%lgaﬁggﬁ%p P han 5

of  GABA rel ease, or blocka
mg/kgsdha nilestrispl seizveg ithmshold wst’sind COhermivhl seizure -threshold test”

: Iy iye nmedications include, but are not
Whlﬁﬁ%ndf%gl%%{%ﬁag%agabi ne, carbanmazepine, sodium

val proate, |anotrigine, gabapentin, pregabalin,

et hoguxi mi de, | evetiracetam henét oin, topiramte,
One gpibodungng gongsrngespeh eemprswge pilophutat dabimg foioa gbpivally

insighiftbaBRdiil EHEARL Bofle®TThe compounds according to the invention are thus tested

in models of the unwanted sedative, hypothermic and ataxic actions.

One embodiment concerns such compounds of formula I having a large therapeutic index
between anticonvulsant efficacy and side-effects such as impairment of locomotor activity
or ataxic effects as measured by performance on a rotating rod. Such compounds will
expectedly be well tolerated in patients permitting high doses to be used before side effects
are seen. Thereby compliance with the therapy will expectedly be good and administration
of high doses may be permitted making the treatment more efficacious in patients who

would otherwise have side effects with other medications.

As already mentioned, the compounds according to the invention have effect on potassium
channels of the KCNQ family, in particular the KCNQ2 subunit, and they are thus

considered useful for increasing ion flow in a voltage-dependent potassium channel in a
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An aspect of the invention provides a conpound of

formula | free base or a salt thereof for use as a
wordicoanest . | n one enbodi nent, the inventi on PeET®K2606/000123

to the use of a conmpound of forrmula |I free base or a

salt thereof in a nethod of a0 eatnent. An enbodi nent

maaflgal R o0 e R RUHORR SRR A PrQrass persisced sppieatle n the
treatrhett @05 dRBftled oPHIBEIB BEIHE k&BbASIvAOBRhALLEd g(g’lr 1{1(#1\72 in £Potassium

di luent. The conposition may conprise any
channel siebras thes KENQ potassiym wesbandetsd Sattodieordesf atrdikease is

' . ' tion.relates to the use of a
pre%@n%ﬁg&rgf 10(§ro&r1£né§féa5ﬁéﬁ$?e rahBIROUSSYSRL | t t her eof for
the preparation of a pharmaceutical conposition for
the tregtnment of a disease or disorder wherein a KCNQ

In o fspeet thcomRRRRds of sy enisammassbeadutnigergsbastbe dulm
therglj‘é@ﬂaﬁjy Q&%ﬁ%cérﬁp&ﬁﬁ?fi cial. Typically, such disorder
or diséase Is selected fromthe group consisting of
In arether aspecti themodmosndsarBithenyentionanaiebsadriiaisteRepid fardef 1

e L A e BB e vt
combinaamOvithotHg !ﬂib‘ﬁ@euﬁ&l‘lytéfﬁeﬂl\‘}é’@omdﬂgghg{ ﬁgfﬁcgoﬁ‘g%%giﬁpﬁlsive

of  the invention relatés to the
propegiesul e qifectsead shelsetherr compoands havargriti-domvulstve properties may
; t] Jmaceuti cal conposition for the
mChﬁeg)gl? {%@nqqu?ﬁédeﬁ%zagﬁghg?%%r ders. Typically, the seizure
di foor dhansel$ suchess bédaiepotadstuns Ar@elcfth EXARRLhe group
consi sting of acute selzures, convulsions, status
% piheepeitaiory amigo egidisppens sgchlogsade pr edulatios pHiNMID& seceptors
an L. ic seizures. A further enbodi nent of the
L eI TOY afut b TR il o A ERgeu GABAdeltescr
| bloekadeas &G ABAApEAKetort hereof for the preparation of a
phar maceutical conposition for the treatnent of
*anyicEtbyangisteblisatien effsgtd. cal |y, the anxiety di sorders to

CurB LB A5 SIS 8 PR BT SRE, O

anxi et di sor_ er’s a ( _ !
carbahdzapine, @gamaphiphiate, lapeottiging] &®hskinYbrbFabalin, ethosuximide,

levetiracetam, phenytoin, topiramate, zonisamide as well as members of the benzodiazepine

and barbiturate class.

An aspect of the invention provides a compound of formula I free base or a salt thereof for

use as a medicament.

In one embodiment, the invention relates to the use of a compound of formula I free base or

a salt thereof in a method of treatment.

An embodiment of the invention provides a pharmaceutical composition comprising a
compound of formula I free base or a salt thereof and a pharmaceutically acceptable carrier
or diluent. The composition may comprise any of the embodiments of formula I as

described above.
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agor aphobi a, panic disorder w thout agoraphobi a,

agor aphobi a wi t hout history of panic disorder,
wepemith2a3 phobi a, soci al phobia and ot her specPCTMK2006/000123

phobi as, obsessive-conpul sive disorder, posttraumatic

stress disorder, acute streskl di sorders, generalized

di d d t |
A 530 Einbolinil O iTeTSh e PR e ! arsemepynd lomasle | fros
bass epasait th@i@oﬁﬁ% tl%tpfeﬂirﬁﬁfnq}?ra h@f}héb%ﬁlr'&'i‘ onﬂi?édsgt'ri(glefolc‘ the treatment

per formance anxi ety (é§OCh ndrlaca di so rs,
of aéhggpgq g cmog@ﬁrd?&erqmé K(ENQeaotassitmnahdinod loperen didhi a3 RONQ2

o 5 LOCHS S AR 0, 05, AL ATELEL i fom

the gifoup hensmtmgmfsmﬁuré disatdess, b@(l&ﬂ?ﬁilé&&‘erﬁ’fneﬁro%m aft] migraine
free base or a salt thereof for

Pamp‘f a%ﬁ?rast Regrpdsgensrativg disgedesy, istelre, é@%ﬂi@sﬂbﬂlﬁfa mucmme withdrawal,

eﬂmhbp@ﬁmﬁg&dq&dQﬁMﬁF athic pain and mgraine pain
di sorders. Typica t he neuropathic pain and

m grai ne pain di sorders to be treated ar(re] sel elcted
onsi sting, of aIIodynla yper al gesi c
A f‘%@‘?ﬂz’m%%déﬁ‘?'aﬁﬁﬁ% VeRHam g‘azets fie theis? AT # epmpendef Tormula I free
basdbr&tbattltﬁerétﬁlibﬂm@?ﬁ’%ardﬁ%ﬁ PR BhitnfachRicAl Edth nﬁﬁsﬁﬂ) n'fQr the freatment

trigem nal neuralgia and neuropathic pal
of sige dispedersa furt her enbodi nent of the invention

Typfc@ﬂlf‘ttﬁéseﬁﬂué Fl?ot{ﬂ%l% 18 be ?r]g%t?d r%gsg%rcés aﬁoéﬁ‘ ﬁ%lrg%g}lfp %prnglstmg of acute

s€ or a sa ereo

selzlpha rcoaodsibns slats @pilgsicus o é}ﬁ[l_pi}f@ch b€ %I@HE sPfdromes and
.. neur odegenerative di sorders ypically th

ePieRaE SYEWEEner at i ve di sorders to be treated are sel ected

fromthe group consi sting of Al zheiner's disease,
Huntington's chorea, nultiple sclerosis, anyotrophic

A fuﬁh@reﬂlT@OdmltférOé SheSan@tmuirelﬁkk tb- tha kedofth smsRind of formula I free
ease nce at hi es i nduced by AIDS

base | e eoiﬁort}ée Plij:Bgrl ign gi'a E]?é acq.pélp mpogitien §or the treatment

ofaﬂxd)s’tydisbﬂieﬁj’]d unknown pat hogens, trauma- |nduced
odegener ati ons, neuronal hyperexcitation states

.ne
TYP‘%‘HEYh thecaniiety,digprdarsdn be ieatad mma ected from theigray mmsmmng of

; r.ati [ ner, v )
P GG 1, ROFRAT, B D PIE, R i
agordphpbhepamr&mdndafwtth@ft agtiaphdbigRgbAPhEith aﬁtﬂﬁuﬁlﬁstbl@eo

d of formula | free base or a salt thereof

dlsorﬁ%ﬁ’ Slfeﬁbfi%q?g}fr seqidphebiagng athersnesifici rhabias.orhsessiveicompulsive
disorti&Y, pbtRalh &R MR disorder, acute stress disorders, generalized anxiety disorder,
anxiety disorder due to general medical condition, substance-induced anxiety disorder,
separation anxiety disorder, adjustment disorders, performance anxiety, hypochondriacal
disorders, anxiety disorder due to general medical condition and substance-induced anxiety

disorder and anxiety disorder not otherwise specified.

A further embodiment of the invention relates to the use of a compound of formula I free
base or a salt thereof for the preparation of a pharmaceutical composition for the treatment
of neuropathic pain and migraine pain disorders.

Typically, the neuropathic pain and migraine pain disorders to be treated are selected from

the group consisting of allodynia, hyperalgesic pain, phantom pain, neuropathic pain related
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of bipolar disorders. A further enbodi nent of the
invention relates to the use of a conpound of fornula

WO 2006me213ase or a salt thereof for the preparaPComK2H068000123
pharmaceuti cal conposition for the treatnent of sleep
di sorders; such as insomia.22The term "treatnent" as

t .di sease or. disqrders
to e RSl R it o EeRBa i eioat apmaputhi
pairgrslat¢tetoamigeninay be. The invention provi des conpounds

showi ng effect in at |east one of the follow ng tests:
"Rel ative efflux through the KCNQ2 channel" Wich is a

A furgRs b'xhﬁo&lfnehh@f tHQhﬁ/@ﬁtYmﬁfel ttéﬁﬂ f}%g %Eg c &ng}gda@%m&? I free

channel Maxi mum el ect rosh
basesesi azsattdbereoffor e pogparmivnoyf e phhineacENBab tdripdsaidnoor M treatment

"Pi | ocar pi ne i nduced
Ofn&!lrsaé h&%{é%e"% E{rsl nduced by pilocarpine are often
Typd:aﬂff thE:Lﬂehrdd@géﬂeﬁﬁive‘&i%i’deﬁ‘@t@%e&f@aﬁaﬁ'aﬁgs dEEIH BE group
|g&t|ons and so reflect a nodel rug resis

Consé%ﬁng édzh elmEl %@Wﬂseaafﬂuré@gmsechomaemhipie s@dabsid, ametrophic
s" . These

s CRT GRG0 DML S DURANE, e S840 TR Bl S iecuced

neasure

by AID@&rbﬁecﬂmn’rb},dﬂibsllet Viadses| degret vithiek Neirretia AR Hﬂl@?ovﬁ%tﬁjogens

i nitiation. "Arrygdala ki ndl i ng" Wic

traurpg & ’?f}é]@a&hégé SRR AiensoReEprAb Axper Wé)’fgﬁ@ls $fhigh suchsasiim medlcament

et ke S GRS R ke L e o st
such-as|pelymewiohgtbics laod pelahewiideh- cl anp recor dings in CHO
cell s" and "el ectrophysi ol ogi cal recordi ngs of KCNQ,

KCNQR2/ KCNQ@B or KCN@ channels in oocytes” In these
A futthatenbodithag %fﬂfétthéHu%ﬁ ré{6il Lo thK B A CN TRl oK FNR e T free

currents are recorde
base or a salt thereof for the preparatlon of a pharmaceutical composition for the treatment

of bipolar disorders.

A further embodiment of the invention relates to the use of a compound of formula I free
base or a salt thereof for the preparation of a pharmaceutical composition for the treatment

of sleep disorders; such as insomnia.

The term "treatment" as used herein in connection with a disease or disorders includes also

prevention, inhibition and amelioration as the case may be.

The invention provides compounds showing effect in at least one of the following tests:
e “Relative efflux through the KCNQ2 channel”
Which is a measure of the potency of the compound at the target channel
e  “Maximum electroshock”
Which is a measure of seizures induced by non-specific CNS stimulation by
electrical means

¢ “Pilocarpine induced seizures”
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PHARMACEUTI CAL COMPQSI TI ONS The present invention al so
relates to a pharmaceutical conposition. The conpounds
wohodelve2i4mvent i on as the free base or salts theceok2nmmwoo123
be adm ni stered al one or in conbination with
pharmaceutically acceptable Z&rriers or diluents, in

Corgert BB P RS DR SE Basin
f oramibeitias nvddidaripAIIIRGURICE Bl e PO PR ARSI AL FLS

or diluents as well as any other known 7adj uvants an
&x c 15 rcdiigad sipugdltsshindd testsihiand Clommiealtseiznee-thteshblditepte’s

suc ' osed J 1hgtan: The ,Sci ence and
Pr eI PE RO B RE PR ely AV g imgafd fut ke
Pulrhodsl that detect whathieteomAndd ORd ddiBe shnat wRasd. cal
conposi tions may be specifically fornul ated for

8 dydakpkinglingy any suit abl e route such as the oral,
r e‘Wﬁch liﬁ?s%a laf fﬁi&é!ag‘lﬁ@ ar stee{s? %'rofg%flf*srsg)bp f%:slt iﬁ%hg'aalba%%ﬁﬁ!s the seizures

and sublingua transdernal,

i ntin #pemiotlegeamore/sgeralk tledhinal eediedsarthéredtiiogs,

subﬁlt ?n ous, i.ntranmuscular, intrathecal, intravenous

Und ErestPRiyEtalesisal paishelangmeecerdingsin GO pallsiignd

pre vsi | : i r ef

Fout oty sglogtial e AR P K N CR B GG ehanncts
t hen sedyjesét to be treated, the nature of the disorder

or (dj;sease to, be tr.eat t act i ve ingredi ent

oS URSEREs yRlpren SR KA SN RN T ohae S curronts are
comddordedg t he conmpound of the invention and the
pharmaceuti cal acceptable carriers are then readily

adm nistered in a variety of dosage fornms suitable for

the di sclosed routes of adm nistration. The
formul ati ons may conveniently be presented in unit

PHARMBYECEUTICALY COMPOSITKONSN i n the art of pharnmacy.
onmpoynds, of this invention are generally utilized

The ¢
The present dnventien plse gelafes o phaghasentied sompasition. ddieaptrpbiueds of the
i { ] k i tion salt .of. .
inveffh s e HE pase oh SRR i LB Lol B HghL BPimiRupicpion with
phargmeeqigaldy afcepthbleicanrent oratiluents) iaicitherssifgleer DaBBISAEBs. The

pharpdlic B Po ol RA T BivoBi e e ReebiPronas of Ramuinierbosh

pharinhecutioMBNdceptale hrRrChaiueRb a8 AR U8 hAPbthef kfwn adjuvants and
.pharmaceutjcally acceptabl e acid. Repriesentative

eXCIRIGI ) Fsoulapcawith consutiensd tashniques such as those disclosed in
Remington: The Science and Practice of Pharmacy, 19 Edition, Gennaro, Ed., Mack
Publishing Co., Easton, PA, 1995,

The pharmaceutical compositions may be specifically formulated for administration by any
suitable route such as the oral, rectal, nasal, pulmonary, topical (including buccal and
sublingual), transdermal, intracisternal, intraperitoneal, vaginal and parenteral (including
subcutaneous, intramuscular, intrathecal, intravenous and intradermal) route, the oral route
being preferred. It will be appreciated that the preferred route will depend on the general
condition and age of the subject to be treated, the nature of the disorder or disease to be

treated and the active ingredient chosen.
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Phar maceuti cal conpositions for oral adm nistration

may be solid or liquid. Solid dosage forns for oral
wadnierwsit4s at i on i ncl ude e. g. capsul es, tabl et SPCT/DK2006/000123

dragees, pills, lozenges, powders, granules and

tablette e. g placed in a ha24l gel atine capsule in

Th@@éﬁij%%cee%ggﬁ 31E18%sp BrBFcf lés? iéorinﬁﬁlté{%e{g% g{ﬁ%@&ﬂ% tﬂ{eolggeentlon and

the @hmpmseﬂtlo@h&céptable lo@driefsCtt fHeh tré1 ?%ﬁmgﬁgt?ﬁtﬁ ﬂg;e%glgét? &f dosage
i

a gs such as enteric coa
f"n?lﬁ) Flﬁ{ﬂ%gﬁ %ﬂﬂ@&@s&o% r3ites\af @dminisitation| Ehb foemlehasenmay he
rolo
oty e B PN R0 R Sy,

Li qui d dosage forns for oral adm nistration include
enul si ons, gen5|ons syrups and

Thee(io%l)PochllsugJ&ﬁns UENioD are generg lized o8 thafjeshdspar as a
phagihadeatid8lyfa0Ee i saddftRbLS Un@tek %l'é%’alﬁ%u? E&ﬁﬁgﬁ gaqt &%

di screte units such as capsules
CochSH’P%hW”F@thﬁ ubitibtied ecfrer rrsel Wheum tormportndef fled lanﬁltlon contains a

ma de a itabl e
88 Sl 8IS S TN DELOR B30 L 20LE . ot o
susp‘ensmnl bfi frea baseryf theinkEhtionviftos Bﬁe‘ﬁilcﬁ cHONERKt & a upharmaceu‘ucally
a sol ution or suspension in‘an aqueous
ace E??ﬁ’?%?fﬂ‘g&@r@?%’il@ eXSMPplas agg mentiongdbeveor wat er - i n- oi |
liquid emul sion. Suitable pharmaceutical carriers

include inert solid diluents or fillers, sterile
Phargepsedics! s@hpnsu’tmnsimcbm]&rdmmtrﬂi(gﬁﬁaﬁbéﬁﬂidﬁﬁtlﬁ]md Solid dosage

| act t al ba,
tornfs {81 Bef farllpistBling iERide cpauie tg‘%:lP‘igzcﬁa%@}glglﬁbé@mn@es
powaers Cranul BPAHISEHIUR 85 CARRdSn a EJQﬂééleﬁm@(‘ch 1 \r'fﬁ)ﬂzvd%l kl%/%ellet

ethers of cellul ose, corn sta ot at
formyeycp-g-1a the floem ofg éﬂ@p‘lﬂe@r lofdnigg, uWhencappro@nateapl&arﬁlwamcal

com; @s‘i‘ﬂ%ﬂs éfgflJ) g%n!rl]l\eﬂlsstrg%%r} ?E&@%B%’%F}Sh g’rﬁ? f.al é%cﬁ%lﬁ gr?terlc coatings

or thcﬁ K:an bﬂf foomuthitddierts toBiovideCdor6ll A1 ea4Sd BhE gglﬂ'e%ﬁéélgnt such as
rial. known_ in the art, such as glyceryl

Sustad% arolenged rsleasq areending tinsthegdsavel] knavarie the armmqldd dosage
form@iféioral %ﬁmsﬁﬁﬂorpﬂbf&&ﬁggss&ﬁt #ed érﬁﬁlm%fci? %ﬁ%’%ﬂ#’?ﬁg §¥rups and

for such purposes suc 5 col ouri ngs,

elixifsy eservat i ves etc. may be used provided that they are
conpatible with the active ingredients. The anount of
solid carrier may vary but will usually be from about

Fornitfiativis bOthliReNentlindentioh sﬁltAHIQEHr %re? %Hﬁlﬁlﬁgtrdtﬁnﬁn%% ﬁrgseented as
preparation may be in the formof a syrup,
dlscrg‘rgfuplts such as capsules or tablets, each containing a predetermined amount of the

active ingredient, and which may include a suitable excipient. Furthermore, the orally
available formulations may be in the form of a powder or granules, a solution or suspension

in an aqueous or non-aqueous liquid, or an oil-in-water or water-in-oil liquid emulsion.

Suitable pharmaceutical carriers include inert solid diluents or fillers, sterile aqueous
solution and various organic solvents. Examples of solid carriers are lactose, terra alba,
sucrose, cyclodextrin, talc, gelatine, agar, pectin, acacia, magnesium stearate, stearic acid,

lower alkyl ethers of cellulose, corn starch, potato starch, gums and the like. Examples of
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gel ati ne capsule or sterile injectable liquid such as
an aqueous or non-aqueous |iquid suspension or
weoeabestovniaz Tabl ets may be prepared by nmi xi ng t ReT@E20066000123
ingredient with ordinary adjuvants or diluents and
subsequent |y conpressing the2%i xture in a conventiona
I tgblettin machi ne. Pharmaceutical conpositions for _
1T FUHESAE SEHPARTRYL Ol PibYe oth Phorpho dipids; faily agidadaty agid amines,
polPORRMIRA Snkl ikt @bl e sol utions, dispersions,
suspensi ons or emulsions as well as sterile powders to
be reconstituted in sterile injectable solutions or

di_spersions .priar to use. t Jinjectabl i
T R i g e ARG e eere A uAl FgOWP hih Apich as
glysgAnfostdalife O S5 dift¥ ARk Ane FQhixRANAMLYAL,

adm ni stration, solutions of the conpound of the

invention in sterile aqueous sol ution, aqueous

I Ltamin E or sesa or .

AmPEAVERI, KR, B O STt 28R 58 B eiens avourings,
preshauives &e. may babdey phorfifiet thak théy necempativle aigh th¥ gctive ingredients.

liquid diluent first rendered isotonic with sufficient

saline or glucose. The aqueous solutions are
TheRRiduin® bF @lidYcasir b/ it RO ABYSE A

subc ut aneqlus ané%ﬁ%&é@?ﬂ@g%ﬁ%%ﬁ%?gp Er“?:\tt | ong QU le
If a digwid; daerica duressd sthaptiparatiop oy de imthe fatth of e aghiupyemulsion, soft

wval | abl e b t andar, echni ques known to t hose .
aeldtfR onfleior Hordd BGeRite i Bied B m i Bistr i S upliauid
susphsipa e gololi ssol ving the active ingredient and

possi bl e additives in apart of the solvent for
injection, preferably sterile water, adjusting the

' i eri|isi t he.. .

TabRy Hed BOb Rk AR fect e SAER R bl pmganty  ciuents
and Anlysequiintlglvbmpaadsiing itheemixre ¢ b comahtiynall Sedletiify mAehias.t

may be added, such as tonicity agents, preservatives,

antioxidants, etc. O her suitable adm nistration forns
Phatriéde il §&Hﬁ9ﬁﬂi61ﬁrfbleﬁarfrﬁ%fiéfcﬁ‘nin%'tlﬁﬁ&lfﬁkﬁrde %feﬁf@e%eous and

gel s, inhalants, dernmal patches, 1nplants, etc.
nongguepesinjestable sobgimys, disperstortshasparsipms of efmnlsinnabowukll as sterile

001 b 00 ka b i.gh day, .
povfle 8 o Pt B te oSt sSBHBR Bt isppiay o ve. Derot
injevteblg ornigitiche re AgrcotBintpled hebsinsl withatha Befe o? 115prbRnt

. about 10 ng/ kg body wei ght per day adm nistéred in one
mveggion.

For parenteral administration, solutions of the compound of the invention in sterile aqueous
solution, aqueous propylene glycol, aqueous vitamin E or sesame or peanut oil may be
employed. Such aqueous solutions should be suitably buffered if necessary and the liquid
diluent first rendered isotonic with sufficient saline or glucose. The aqueous solutions are
particularly suitable for intravenous, intramuscular, subcutaneous and intraperitoneal
administration. The sterile aqueous media employed are all readily available by standard

techniques known to those skilled in the art.

Solutions for injections may be prepared by dissolving the active ingredient and possible

additives in a part of the solvent for injection, preferably sterile water, adjusting the solution
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nore dosages such as 1 to 3 dosages. The exact dosage

wi || depend upon the frequency and node of
wadnierwsi4s at i on, the sex, age, wei ght and genepral/DK2006/000123

condition of the subject treated, the nature and

severity of the disorder or 28 sease treated and any
ed and ot her factors

: : b
to diCHRGRR VenySETIRE e Seoiom mHGHGioe I Tmsalatay A PoTsvials.
Any@iitablRavenive BbhvenEndySREN Eifle bit de a‘élﬁtéd"; Q;Ecli %L tlméig?éy agents,

met hods known to thosé skilled i n the art.

presgriativero gatixidasisyetcor oral administration one or nore
times per day such as 1 to 3 tines per day nmay contain
fromO.01 to about 1000 ng, such as about 0.01 to 100

Othatgsuitplblefa&maﬁbt};atﬂ‘ohQﬂﬁn@dlﬁﬂhdé)mg)%oéiﬂ)rﬁb, tay2 Ol n#ibnt2 Bdmes, gels,
. re preferred fromabout 0.5 ng to about 200 ngy. For
inhglants, dewnal paicher, dvplapisretas i ntravenous, intrat hecal ,
intranmuscular and simlar admnistration, typically
doses are in the order of about half the dose enployed
A typinal orabilosagerisrin sher mhigoor frdty pbewl0. @Y acRbes 100 nigks PES weight

[ f [ fol l :

rer b4, b AT BT B i e o
preftRdERbINGBOEE]. 031 AR ﬁ’ﬁm@h{% Hod§ %Vek?gﬁ Per wgﬂt&é‘d ihGe or

I nvention 5.0 Lact ose 60 ng” Mai ze starc ng
morgidesagrs/pich gy I égg |dabagse Thesxay Iﬂbwgﬂogij/lslepd_alfid u]:e’X tlée fiequency and

| . Cr el | ose Sqdi um.Typ .

o P 3y TR R S B ST B e R,
naturgarieff se@erfi§ 3P Chendlsflertdd @ide éa¥atedng ah§ bbRlo8HtaABdikdd8es to be

free, base; Conpqound of the invention 0.5 ng Lactose
treatgd agd giher factorsnepvident to those skilled in the art.

The formulations may conveniently be presented in unit dosage form by methods known to
those skilled in the art. A typical unit dosage form for oral administration one or more times
per day such as 1 to 3 times per day may contain from 0.01 to about 1000 mg, such as about
0.01 to 100 mg, preferably from about 0.05 to about 500 mg, and more preferred from about
0.5 mg to about 200 mg.

For parenteral routes such as intravenous, intrathecal, intramuscular and similar
administration, typically doses are in the order of about half the dose employed for oral
administration.

Typical examples of recipes for the formulation of the invention are as follows:

1) Tablets containing 5.0 mg of a compound of the invention calculated as the free

base:

Compound of the invention 5.0 mg
Lactose 60 mg
Maize starch ' 30 mg

Hydroxypropylcellulose 24 mg



Mai ze starch 23.5 ng Povidone 1.8 ng Mcrocrystalline
cellulose 14.4 ng Croscarnel | ose Sodi um Type A 1.8 ny

wohgreas2us st earate 0.63 ng 3) Syrup contai ni ngCPAIK2006/000123
mllilitre: Conpound of the invention 25 ng Sorbitol
500 ng Hydr oxypropyl cel | ul os&7 éS ny gScheIrEoIh 50I rrg 005
Met hyl -.0ar aben. 1 Pr opyl - paraben Q.1 ng Et hano .
. Fyyg{ﬂcrydgg@e%ugﬁ‘ghari n sodil%%n@g.S ng Water ad
Il Arr&ehiidlRBe S&diuiTypetd On conj aigy ng per _
mllilitre: Conpound of 'the invention 0.5 ng Sorbitol
5.1 mlagBetivm sEarae 0. 05 ngy Sacchsitmgsodi um 0.5 ny
Water ad InLBy the expression a conmpound of the
invention is neant any one of the enbodi nents of

2) for nullablktsasnidizsny 0.5tk bt @infbouhd oftHeUhtdiEon asleGGled B e

preseﬂ}t?&jrnvbent_i on relates to a nethod of preparing a
%% %e i nvention as described in the

conpo
fol | o@oR@ound of the invention 0.5 mg
Lactose ‘ 46.9 mg
Maize starch 23.5 mg
Povidone 1.8 mg
Microcrystalline cellulose 14.4 mg
Croscarmellose Sodium Type A 1.8 mg
Magnesium stearate : 0.63 mg
3) Syrup containing per millilitre:
Compound of the invention 25 mg
Sorbitol 500 mg
Hydroxypropylcellulose ' 15 mg
Glycerol 50 mg
Methyl-paraben 1 mg
Propyl-paraben 0.1 mg
Ethanol 0.005 mL
Flavour 0.05 mg
Saccharin sodium 0.5 mg
Water ad 1 mL
4) Solution for injection containing per millilitre:
Compound of the invention 0.5 mg
Sorbitol ' 5.1 mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg

Water ad 1mL
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Preparation of the conmpounds of the invention The

present invention relates to a conpound represented by
woheaosgem@sal fornmula | : wherein g is OCor | ; eatmk2b06/000123

Rl and R2 is independently selected fromthe group

consi sting of hal ogen, cyanogg Cl-6-al k(en/yn)yl,

C3-8-cycl oal k(en)yl, C3-8-cycloal k(en)yl-C

1-6-al k(en/yn)yl, halo- G -6-al k(en/yn)yl,

By ﬁx_%ée?%{%%lé%%%%l@w@%g %Vﬁ%golﬁlﬁ;s/ %ge;ggt;)a)%%'?dng A Mg Sents of
foriaedta8-as Medceibbdk h@smy| oxy and C3-8-cycl oal k(en)yl -Ci

-6-al k(en/yn)yloxy; and R3 is selected fromthe group
consi sting of Cl-8-alk(en/yn)yl, C3-8-cycloal k(en)yl,

8. y - C.1-6- | i.anal
I e @ S R G BRSO et e P & colbpound of the
invenitoatas tedogibed\inythe @AlBring.cl oal k(en)yl, optionally

substituted Aryl- C3-8-cycloal k(en)yl-C

1. 6-al k(en/yn)yl,

Cl-6-al k(en/yn)yl - C3-s- het erocycl oal k(en) yl -

Cl-6-al k(en/yn)yl, C3-8-heterocycl oal k(en)yl-C
Prepagatignkgiche gompoundsiofghg likveationn) y| -

C3- 8- heterocycl oal k(en)yl -C 1-6-al k(en/yn)yl,

Het eroaryl -C 1-6-al k(en/yn)yl,

TheHathoRi¥ht(eIr 8latasab aabkpemdileprebaital Bathglgeferal formula I:

3.s-cycloal k(en)yl-C 1-6-al k(en/yn)yl, NR4ARS- C

e-al kCen/y y NR C -s-cBtloalk ey

N'R*Cs- s-cycl oal kCe?yl - C e-afkCen/ y*yl

Cl-6-al k(en/yn)yl oxy- C A: 6- alTk( e (y)w)yl ,

“6- afk( enfym vl s

C3-8-cycl oal k(;{?\y 1- 6:al k(gn/ yn) yl 6Xy- C

1-6-al k(en/yn)yt, =G 1-6-alk(en/yn)yl, hal o-

C3- 8- cycl oal k(len) yli and hal Rlcs- 8- cycl oal k(en)yl -Ci

- 6-al k(en/yn) ;\)M'I\erei n each of R4 ang R5 is

i ndependently sel ected fromthe group Dhsi st i ng of

hydr ogen, Cl1-6-al k(en/yn)yl, C3-8-cycloal k(en)yl and
whetsing- cycl oal k(en)yl -C 1-6-al k(en/yn)yl; as the free

base or salts thereof. The conpounds of the invention

of the general fornmula I, wherein Rl, R2, R3 and q are
q isdkordef i ned above may be prepared by the nethods as
represented in the schemes and as descri bed bel ow.

each of R' and R? is independently selected from the group consisting of halogen, cyano,
Ci.¢-alk(en/yn)yl, Cs.g-cycloalk(en)yl, Cs.s-cycloalk(en)yl-C;.¢-alk(en/yn)yl, halo-
Ci.¢-alk(en/yn)yl, halo-Cs.g-cycloalk(en)yl, halo-Cs.g-cycloalk(en)yl-C;.¢-alk(en/yn)yl,
Ci.¢-alk(en/yn)yloxy, Cs.g-cycloalk(en)yloxy and Cs.g-cycloalk(en)yl-C;¢-alk(en/yn)yloxy;

and

R? is selected from the group consisting of Cy.g-alk(en/yn)yl, Cs_g-cycloalk(en)yl,
Cs.s-cycloalk(en)yl-Ci.¢-alk(en/yn)yl, optionally substituted Aryl-C,¢-alk(en/yn)yl,
optionally substituted Aryl-Cs.g-cycloalk(en)yl, optionally substituted Aryl-
Cs.s-cycloalk(en)yl-C;.¢-alk(en/yn)yl, Ci.¢-alk(en/yn)yl-Cs.s-heterocycloalk(en)yl-
Ci¢-alk(en/yn)yl, Cs.g-heterocycloalk(en)yl-C;.¢-alk(en/yn)yl, Ci¢-alk(en/yn)yl-
Cs.s-heterocycloalk(en)yl-C;.¢-alk(en/yn)yl, Heteroaryl-C;.¢-alk(en/yn)yl, Heteroaryl-
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In the conpounds of the general fornulae I - XV5R1, R2
R3 and q are as defined under fornula I . Conpounds of
woheaosgem@sal formulae H5 VI, VIII, I X X X 20d/DK2006/000123
are either obtained fromconmercial sources, or
prepared by standard methodggknown to chem sts skilled
in the art. Schene 1. Conpounds of then/general forml a
Cs. g-bi'dloa(lls(@h):}/ﬂ‘gﬁ—leléroai@ry-Ga.@—cpcleﬂik('eabjylﬁ sradleniynly. SRPS unds

Cr. 6'8“‘@(321)%2&%3%@3?@ éagéewvlm ]Hﬂo‘? GrReslealt QYL Gasplkie/ymyl
Cre- ka(%?@ﬁ?loﬁf‘dﬁfg agé(eﬁ/%)%'l K- c@f@]oﬁﬁc%en)ﬂ@k?-ﬂiﬁ ism(esybhat e

ot assi um al cohal at es,

Cs. 8Jayc1m1k<renm -G helk(enlyn)yboxydt - calkenia)d, halefras! @%V@%F halo-

Craspipaieabllfe o PRI SRR R Ol

each%flﬁ“%ha gzs ti@im@;f@uem&semwadfaﬁn ]Eke:gi‘bm}mmﬁrsaflgl pﬁhyrkr?genl y
ux enperat ure npounds o ra a
C. 6<agmymyny'5p A T R P U e Gt i

neral fo * aélf' by nitration reactions known to
aSthg eﬁ.lbgﬁeorsrkﬁ%J s %n the art, such as reaction with

concentrated nitric acid, SOdI umnitrite or sodi um
nitrate, in a suitable sol vent, such as gl acial acetic
acid, acetic anhydride, trifluoroacetic acid,
concentrated sul furic acid or m xtures thereof, at

appropriate tenperatures, for exanple as, deschi be
The eoﬁpmndse)fﬂw iivmerdion rod the, ganeral framuter; shsiein Rvi‘ ng %ﬁ‘i are as

oG A A e TR R 0 5y By

desc?g,@ggao%b Conpounds of the general fornula v (schems
may be prepared from conpounds of the general

formJIaII by nitration reactions known to chem sts
skilled | 1 1 ROARUNEER® S6GER ab defihed hikler
In t}berc Wog%ld%%fttg Q{&al%mgg t hé gener al f%r mula | V.

forfagapounds of the general for mula IV (schenme 2) may be
prepared by reacting conpounds of the general formula
V with suitably substituted bis-(2-hal oethyl)ethers as
cmﬂg s Bete ggfﬁeﬂrﬁl RERSER L VIOV IHNEK X, eplamatxm areadither obtained from

ounds e general formula I]1. Sch 3.
commggal sources, Or prepaged by standard methods known to ¢ emlsts skilled in the art.

Scheme 1.
R2 " R2 R2
J\)\/L B o
I —_—— —_— ~
HNT N7 R1 NTONTR (\]\J N R
o
- o) v

Compounds of the general formula III (scheme 1) may be prepared by reacting compounds
of the general formula II with bis-(2-haloethyl)ethers, with or without the addition of bases,
such as trialkyl amines, potassium carbonate or lithium-, sodium-, or potassium alcoholates,
with or without the addition of catalysts such as sodium iodide, in a suitable solvent, such as
dimethyl sulfoxide, N, N-dimethylformamide or ethanol, at a suitable temperature, such as

room temperature or reflux temperature.
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Compounds of the general formula VI (schenme 3) may be

prepared from conpounds of the general fornmula IV, by
woedsmonig3t he nitro group to an am no group, WPCHI/DK2006/000123

sui tabl e reduci ng agents such as zinc or iron powder

in the presence of acid suc% as acetic acid or aqueous

hydrochl ori c, acid, or by hydrogen gas or ammoni um

ContufilifbBhé Beridigl fHin@8E I €schéma 1 ¥ tial &b Ipeepayedrfoge campomds of the
catal yst such as palladlun1on act] vat ed r-ho
gensal foatle [Hoby aitragos iaetions kewRdnGhemistkHs 0 ﬂ}eﬁiﬁ such as
reac‘?i R&a%l co% I%{erd%%féragfdug "i’ﬁtrl?eu )&IIS%H uth ﬁﬁg’féefnaé é’[ﬁﬁﬁle solvent,
Trasoni ¢ |rf ternatively,
suc}( zhd glacifll anéﬂldﬁnd),racsmxdanhlyddd& Inmﬂmmrbm:etla aclﬁ,econsgdra@ sulfurlc acid
r.educi hg gﬁents under conditio

or KRR S P AR REPHRR Sy A SHAEICGR QP bR Ry P f-D- de o

MaJe%EW IHaéﬁdc( 3‘??&%‘1&’&% rﬂ%d@ of RiLQBaR el DHYniuBashdshigitions, pp. 48-56,
npoun eneral fornmula VI with suitable

But@hemtth@wﬂtuﬁc Hwhgéms, Londem 1889. but not linmted to,
sui tably substituted carboxylic acid fluorides,
carboxylic acid chlorides, carboxylic acid br oni des,
car bexyt2.c acid iodides, carboxylic acid anhydri des,
activatew esters, chloro foraates, and with or R& t hout
t he additi on of bases, suc NEyridine, trial NO,
am nes,| pgtassi um car bonat ghesi-wma oxi de dr _

i thuumN Fdi um, or pUt’\bséﬁ umial cohol at gs,\'i M a R
sui t abl ggsol vent, such as etfiyl acetate, “dioxan®y
tetrahydrofuran, acetonitrile or diethyl ether, at

Corfipdundl betheerpanbbumels,V Gobéma?) maphe prsppied onr eorapounds of the

gengl‘@I !gpl'rll)é(lﬁ ?g&g&a%g)gﬁe% E)]bi\,/lgr%)ed B3 ?l’rgfﬁt s&(dl ?@PQI?@%JL Afdescribed
undéﬁ&%ﬂnts qtf%ﬁth%%&ééﬁ Yatloh ©f 36tn ?§uﬂd@ @€ theqenélial fo@malalwom to

emsts skill in the ar for exarrpl e as descri bed
by F. Al bericio and L. A Carpino, "Coupling reagents

ation t
Cofaigel U aenge] Pl TV NaGeh B e TR ear By Ko Stnponds
of t¥® béneral F9rfmul £ Wik ylhltdblyambdtlﬁlmldlbahe@ - oethy)gthepay described under
fromsuitably substituted" carq15 lic tac dls IB
scheme il fot the preperatiop O gERPLIGs ht s%)énﬁal( Ft i ted to,
thi onyl chloride, oxalyl chloride, phosphorus

tribrom de or phosphorus triiodide under conditions
Weethe 3known to chemists skilled in the art. Schene 4.

VIl Il RBonpounds of the g ﬁeggl formula 11 ( Eherre Oép
may b d by ti d
y Iérlg&re reac m npounds \[(
N~ R1 N7 N7 TR1 N N R1

o\)N v o VI o] .

Compounds of the general formula VI (scheme 3) may be prepared from compounds of the

general formula IV, by reducing the nitro group to an amino group, with suitable reducing
agents such as zinc or iron powder in the presence of acid such as acetic acid or aqueous
hydrochloric acid, or by hydrogen gas or ammonium formiate in the presence of a suitable
hydrogenation catalyst such as palladium on activated carbon in suitable solvents such as
methanol, ethanol, ethyl acetate or tetrahydrofuran, at suitable temperatures or under
ultrasonic irradiation. Alternatively, tin (II) chloride or sodium dithionite can be used as

reducing agents under conditions well known to chemists skilled in the art.
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of the general fornmula VII with sodiumanmde in a

sui tabl e sol vent, such as xylene at a suitable
woenp@oalsr e such as refl ux tenperature for exaapiDK20/000123

described by J . Lecocq, Bull.Soc. CHm Fr., 1950, 188.

VITlT VIl | X Conpounds of theygeneral formula VII,

wherein R is F, d, Br or | (schene 5), nmay be

prepared from conpounds of the general fornula VIII,

b f met t { LI
Corgipin pE 18 BRI E TGS o M e | 1Bl fopfpgunds of
the ?éﬂer?luli?nﬂng?a W%ﬁ?ﬁs{u%tgﬁlg eﬁ:@ﬁ@ﬁnﬁé’f‘eﬁg&ﬁs Ruélyad, blitiod nfdted to,
uty

suitplely sabrsitutgd parb@mlmanmi)ﬂuom@a@, sariorplicasid eltjosds, eatbepilisgeid
bl’O]Blrldoe% f]égboxgplc Smﬁh&ﬁﬁésoé’é}t)#@ﬁ Laé%{raoar%hﬁ&éeljl%rg’r AtGated Qgtglrs,' Moro

odi ne, “carbon
forrstsf ahd evihesr kateui the additioh aDbases glsten pysidire, afallyd pﬁmme

or, tetrahydrofuran, at, suitable tenperatures,. s
potasgigmeeashoriatsy HagBeRIER SKide @rﬁ @vm@x SABIE- p&é@swmt?i@hsfﬁtes ina
sultg%lg g/g’l@%ns&ﬂ% @thg&&%é ¥dxand, Et?ﬁ?ﬁfyf&@n a%gg)%ltrlfgor diethyl ether,

frpounds he “gener al wherein
at siigabllg temp,eraﬁlrem rsu¢h {ssobrtempdratunagr douyp tma;dref Aotivated esters

andERIRRY B P AT OB b PoRHATY S O psboxyiic acids

undSHESHAk oAk 'kﬁawﬁ% dengst Bade@BOME art SR ex@nfle asdésvtibed H2F.
Br) Vil VIl: R1 = Br Conpounds of the t%eneral

Albtemlrmné LvM Cammr “Gonpting rengents ené pevalpey hipyWethods in enzymology:

5017%3 {é(% 28 yﬁgz‘ﬁ{})’sy h& C?zfcé%(fe@{%@ lyﬂlerv%(ork 1997. Carboxylic

acididlidteCarBbecpreparad Rorisuythblgsubstituted carboxyhc acids by actlvatlon with

e R ] S S e {BERRs o
or ;{hgggqg)h?s iodde ﬁ%@ﬁéon‘aitldtﬁﬁ%ﬂ 1GBWRlth @Hetﬁﬁ%(‘skilﬁaﬁgm ko

em sts ski din e art, such as Negi shi
coupling (E.-I. Negishi, A QO K|ng and N. Okukado,
J.Og.Chem, 1977,. .42 ,1821), Sonogashira coupling (K
Sonogashlra Y. Tohda and N. Hagi hara, Tet.Lett, 1975,
16, 4467), or otherftransition met3 catalyzed
cross-coupling re ons steh-as per catal yzed
reacti ons (W Dohl 1M Li no|_§ R1P. Knochel ,
O g. Lett., 2001 3, 2

VII II

Compounds of the general formula II (scheme 4) may be prepared by reacting compounds
of the general formula VII with sodium amide in a suitable solvent, such as xylene at a
suitable temperature such as reflux temperature for example as described by J. Lecocq,
Bull.Soc.Chim.Fr., 1950, 188.

Scheme 5.
R2

,— 51<—©

IX

Compounds of the general formula VII, wherein R%isF, Cl, Bror I (scheme 5), may be

prepared from compounds of the general formula VIII, by means of
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2871). Conpounds of the general formula VII, wherein
Rl is Cl-6-al k(en/yn)yl, C3-s-cycloal k(en)yl,
wQ2ew/00yiaB oal k(en)yl -C 1-6-al k(en/yn)yl, hal o- CT/DK2006/000123
-6-al k(en/yn)yl, hal o-C3- 8 cycl oal k(en)yl or
hal o- C3- 8- cycl oal k(en)yl - C 13%- al k(en/yn)yl (schene

meidh iR neaﬁg&é°5‘% SRR e e dalman hemists skiled

in thkeart nisingdippitopyiateAdststsueinad butylli@RFRY Iﬁ%mﬁfdl-tt %ﬁ?@%@é 8l
I.] wherein I's cyano (schene 6),

tetr?}?%tﬁuﬂpgﬁﬂf‘}n@}ﬁlwéﬁp%h gebsequent @dcg@mao%a SLﬁtab]nwllaterhllBysuch as
fluoipe ”cﬁﬂ&fnenbl%ﬁnhe %’dlﬂé %ﬁl%gn Qé{% %g%ﬁ%&%@l%g%gggg@g@ surtable

chem sts Sk n the art
solvigyt such @abepiane at. tﬂrajadmfmhn Gt'neﬂiltablel&ﬁ@eraﬁﬁes S8otr 45288 °C or room

oupds _of the gen ormula VI, wherein RL is
terz RS B Bty ARGe ey b ipheBane b Qdawipe dasaksion, 2001,
57, w&g general formula Xl, by neans of nickel-catalyzed
cyanation reactions as described above. Conpounds of
the general fornmula VII, wherein Rl = R2 (schene 6),

unds .. of eneral fornula
ConfinfEoRHERRISH AAIMSATRIALE RO A8 Bensal forula,
prepamld’mm Rempourkly i del e ERAMMURIN, 85 nflaassf bed above.
gf?? ‘Iﬂ?}f— hal ogen) Xl 11 (IV: R’ = R2 = hal ogen)
metgHafiop apdephsequenhsseitrpbilisrargmatis substitution hadestiibed aohe e
7), wherein R and R2 are hal ogen, can be prepared
from2,4,6-trihal opyridines of general formula X1,

wher ei n RI Schel®R2 ar e hal ogen, by nitration reactions
known to chepists skilled gn the art asg,descri bed

under sche for the prefaration of npounds of the
gener al forhulal\.t_Can'p|uns of_genefal formla XV
(schenme 7), Rein R an are hal sr May be

pr epar ed b;é from conpounds of general type X I,
wherei n R X&W& RR2Bar e hal ¥fen, by r’@a{t’ill'%ﬁrfﬂr\)lth

di
o e T R s U e PR b o gl eyl
Cs. g-bMoaikl(tén)yl-Qh s@lk(BASLY1, KLt A8k INBalo-Cs.g- r}acloalk&en)yl or

h l nes, potassi um carbonat’e,” magnesi u
alo- 3 8 sﬁ)’ P 3 e@)ﬂe@p@@”ﬁ@ﬂﬁ@b’ I (saheme £3, mayobe prepared from compounds of

the general formula X, by means of cross-coupling reactions known to chemists skilled in
the art, such as Negishi coupling (E.-I. Negishi, A.O. King and N. Okukado, J.Org.Chem.,
1977, 42, 1821), Sonogashira coupling (K. Sonogashira, Y. Tohda and N. Hagihara,
Tet.Lett., 1975, 16, 4467), or other transition metal catalyzed cross-coupling reactions such
as copper catalyzed reactions (W. Dohle, D.M. Lindsay and P. Knochel, Org Lett., 2001, 3,
2871).

Compounds of the general formula VII, wherein R! is Ci¢-alk(en/yn)yl, Cs_g-cycloalk(en)yl,
Cs.g-cycloalk(en)yl-C;.¢-alk(en/yn)yl, halo-Cy.¢-alk(en/yn)yl, halo-C3.g-cycloalk(en)yl or
halo-C3-8-cycloalk(en)yl-C1-6-alk(en/yn)y1 (scheme 6), may be prepared from compounds of

the general formula X1, by means of cross-coupling reactions as described above.
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tenperature or reflux tenperature. Conpounds of
general type XV nmay be prepared from conpounds of
waqgemsriati4sype Xl 11 by reaction with norphol i nePCI/D&2006/000123
sui tabl e solvent such as di nethyl sulfoxide or
i V-met hyl pyrrolidinone, and 3@ th or w thout the
t.rigl kyl am nes,

Aoty D BlonS fEhs Biate TRuRl il eerein R s deap Rashome 6), may

be dreppet b cBhpotntdsibfdise RO FRARE B!
t enper at ur e, pAddltlon % ... conpound %V%fQEEﬁE%%#chdgnﬁ

cyanafiopgsaAcHanskngyar @dlhﬁmlﬂtﬁ %&qﬂou tebsarpfor gemeplalas tiygeeibed b L.
C o chem sts skilled in
(}mgﬁéﬁgﬁg aéﬁgg%%?fgbgﬂunggfﬂggEEne 1 for the

preparation of conpounds of the general formula IV.
ds of general formula IV, wherein

Fur t
Comppups eiplhe gensigliibrsla VAL reerein & s ryane sboree ), mayeby epared
fronPEARAGEIs bT BRI SATRC Sin
"0 cyanat i 0?1 reacgtel ons ggﬁ ggc?f@%gl%j %fgn\?éew@n‘ié\zled%m%t?o
reacjemegsglesqrihethabavd. | |, wherein R1L or R2 or both Rl and
R2 is cyano, nay be prepared from conmpounds of general
formula XV, using cyanation reactions as descri bed
nﬁi@ﬂm& ofCherpenend ffo&ﬁul& KV‘?I %@&EI@RI LeudiRmlel6) ; m¥$ 6 FilePared from

IS Cl 6- al kgen/ y]ﬁ& 8- cyc oal k(en)y1
com@urgls OF theqsenrieb for :1W1&‘—r91hla& ehRyn)Brl by frgehugs- F cross- -coupling

| oal k I
r&mﬁmﬁcﬂég&ER{XQ%%h Keen yﬁﬁﬁﬁfgécaﬁﬁ(eg?;%¥ylOzschene

nay be prepared from conpounds of the genera
for a X'V, by neans of cross-coupling reactions as
descrfbed above (scheme 6). Conpoynds of the genera
formulardll, wherein R2 is Cl-6-a (en/yn)yl,
C3.8-cy Ioalk(en)yl C3-8-cyclo | -C
1- 655 K (8 /yn)yl,_J_r,do Cl- 6-al k en/ f[R1=R2 = halogen)
hal o- £3- cl oal k(en)yl 0-N_3-"&4cycl oal k(en)yl -
1- é”alkﬁen/ n)yl (schene ., sy be prepared from
conpounds of the general fornula XIV, by neans of
cross-cloupling reactions as descry bed above (schene
6). Compounds of the general foryula IV, wherein RL is

Cl-6-al k(en/yn)yl, C3-8-cycl oal en%%l,
NO
l\ 2 . @ N/ R

pZ
R1 N R1 0
. 4%
X1 (IV: R1 =R2 = halogen)

Furthermore, compounds of general formula XIII (scheme 7), wherein R1 and R2 are
halogen, can be prepared from 2,4,6-trihalopyridines of general formula XII, wherein R1
and R2 are halogen, by nitration reactions known to chemists skilled in the art as described

under scheme 1 for the preparation of compounds of the general formula IV,

Compounds of general formula XTIV (scheme 7), wherein R1 and R2 are halogen, may be
prepared by from compounds of general type XII, wherein R1 and R2 are halogen, by
reaction with morpholine in a suitable solvent such as dimethyl sulfoxide or N-

methylpyrrolidinone, and with or without the addition of bases, such as pyridine, trialkyl
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C3-8-cycl oal k(en)yl -C 1-6-al k(en/yn)yl, halo-C
1-6-al k(en/yn)yl, hal o-C3-8-cycl oal k(en)yl or
waabw/08348- cycl oal k(en)yl -C 1-6-al k(en/yn)yl (BCh@®x2006/000123
6), may be prepared from conpounds ofthe general
formul a XV5by means of crosgycoupling reactions as
descri bed above (schene 6). éorrpounds of the general
amihda! ?ﬂa@iﬂn\/ carbbRit€ infagn@siid dRidefataduktbleln tgmmeyhtyres, such as room
C3-8-cycl gal k(en)yl, C3-8-cycloal k(en)yl-C
tempergtugg QR IFTRACIANE o- C1- 6- al k(en/ yn)yl ,
hal o- C3- 8-cycl oal k(en)yl or hal o-C3-s-cycl oal k(en)yl-C
1.6-al k(en/yn)yl (schene 6), nay be prepared from
Compopuisod gemndralttiyee ¥¥neaybe propared Gomconppundsefszeseral type XIII by

reacgph Ve R BIPHEL O At POl B T e B o
N-nEny B kb 130 0B Carfdwit o/ Gitoud ktke( 2ait3om) of Ibases, such as pyridine, trialkyl

C3-"8-cycl oal k(en)yl oxy or C3-8-cycloal k(en)yl -G
aming, pR{SENL yarpphaisymagnssiumeoxites phivdigble tenpE aiRsuTHIE aFoom

eneral farmil a Y Al ' | '
BB LT ASEREL T e BB 0y
prepr&PReh Tolipolufils dpesanligpoXIVdyaitsativh reestiong kiawn to chemists

sodi um, or_potassi um hydroxide, |ithium,K .sodi um
skillsdin 8t haS{PERTTRES IOAFRICUEIER | Y UBF PISBRTIOR BT CRIRTEh o Lo

gen@rafﬁ)trﬁlu)’asﬂv such as copper sulfate, in a suitable
sol vent such as di oxane, at suitable tenperatures,

such as roomtenperature or reflux t enperature.
Fmgo%%&%gcgpg se {)1 gre%lira% %gfrﬁuyhagly ,;}%e{/e%ﬁ\iggl/s'r R gtlbc% RRn8R? is
cya%? gs%h{&ii% kel (RDripeR fréii c@ﬁrpguﬂd’s(ﬂf%ahéfélem}mhla&m using
-b-a

en/yn)yl'oxy, may be prepared from conpounds of
cyap@iverradctions avdlescrdped abpve-Compasndnpt generd f%ﬁ%ﬁoﬁ é(‘f%@fem R"or
2 LIt hi ym odi U ' | heral formula XIV,
R o e 5 g R Pk R0 R Gt BLR, GRRRLAN atheral formu
usiSOEliadAon 1@hctivak as désufibdtyaboowi de, |ithium, sodium, or
potassi um hydride, and with or without the addition of
a catal yst such as copper sulfate, in a suitable

cﬁg!)%fa@ bof ﬁiég%né’él fOBNEr, whkredHRE Rl &-AIREREHRILUTEScycloalk(en)yl,
S te fl

ch as ro nmperaturé or reflux tenperatu

C; Aditildalioenlyl L ¢ k(o smyh drlovrd alkenlynol, Wit srycloalk(en)yl or
d t.ai, ni t -
SRR N el LRIy SO A oo o

the (oBfer@l formaMOIVa By hic@as BEbsbdupliffeattidmsiab destritled blova (scheme

sui tabl e sol vent, such as dichl oronet hane, at suitable
6).t enper at ur es,

Compounds of the general formula IIT, wherein R? is Cy.¢-alk(en/yn)yl, Cs.s-cycloalk(en)yl,
Cs.s-cycloalk(en)yl-Ci.¢-alk(en/yn)yl, halo-Cy¢-alk(en/yn)yl, halo-C;_g-cycloalk(en)yl or
halo-Cj.g-cycloalk(en)yl-C.¢-alk(en/yn)yl (scheme 6), may be prepared from compounds of
the general formula XIV, by means of cross-coupling reactions as described above (scheme

6).

Compounds of the general formula IV, wherein R! is Cy¢-alk(en/yn)yl, Cs.g-cycloalk(en)yl,
Cs.g-cycloalk(en)yl-Ci.¢-alk(en/yn)yl, halo-C;.¢-alk(en/yn)yl, halo-Cjs.g-cycloalk(en)yl or
halo-Cs.g-cycloalk(en)yl-C.¢-alk(en/yn)yl (scheme 6), may be prepared from compounds of
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such as 0 C or roomtenperature. The resulting phenols

can then be al kyl ated by net hods known to chem sts
wekidsloeziadn the art. Such nethods include: (a)PCI®K2006/000123

reaction with el ectrophiles, such as alkyl chlorides,

al kyl bromi des, al kyl iodeéﬂ? car boni c agld_C e d

' oni c ackd brom des, or, carboni

the EEH DR 3V, 2R Pip Bk o SbIEE toabiiorsisdtoribeqabovedscheme
6). pot assi um carbonate, in a suitable solvent, such as

tetrahydrofuran,iV-di nmethyl formaniide, or
1, 2-di chl oroet hane, at suitable tenperatures, such as

| (b
o e APV Mk SR ' kit PRt Senonploaticenny,
Cs-t16lob G0 sl et s, - afloODAy, S 0555510k o

1oy | 1
halops TSR L T Rl Erstiad fesnah Frod e goevioesd fraraeoinpornds of
the geviachl firida XVaBy BRaRd @F&S%%u? i g@c[o%% glg Hgs:?:rig¥%?bove (scheme

nmet hods known to chem sts ski Int ar
6). exanpl e as described by TTW Geene and PG M Wits,

Protective groups in organic synthesis, 2nd edition,
Wiley Interscience, 1991. In particular, hydroxy
Congposugsofganerabfopmolady, @thetn Rbo Rhéibdih K bEIRE &,
thyl -, tert-hvXy\-, trialkylsilyl-, triarylsilyl-,
Cl‘(’%ﬁi(vpyn)éf foxy, ﬁth-ypy%qql‘lg(pg)y loxlyloy o8-y ﬁl@g&(@dylg% -alk(en/yn)yloxy,
i I j to al.kenes or )
maygl@gﬂgiéﬂi‘bf;i/@l}l gﬁ%@%}?@é%ﬁerﬁﬁaéﬁgé g&gg% re&cllcgh%ﬁ ithgappropiate

lithiyrgy, spditne-, or potssipmed@hokitasfor alcololk abihe éﬁ«es@ﬁ%&%%é f12h as
carpon or

oy St h as pal |l adium on activate I _
i, oo P s copamt e nesom b
i i t . abl.e
et at 1 o For Oy umysfSBLH AP A nl sHbfc BBt suon s
dioxange plesuiiglela demieretures] 3pch es topdr gmemtironr effluitéinpédture.
al kynes" in Conprehensive O ganic Synthesis, v. 8, pp.
417- 442, Perganon Press, 1991. Preparation of the

Compourls wfigsnced] foineulh IV enlidrein ORMRS 2 SoMNRl Maial LC MBS

a were obtained on a PE Sci ex APl 150EX instrunent
C"“%‘%ﬁﬁ"@'\éﬁﬂoif\)ﬁt sHvRoelkkaYylexy Pé§$u¢@1‘f!ﬁib(teo)yillﬁ]alsfaﬂt(elgyr;gyloxy,

i : . S m umm; .

may 3@ reﬁ#}%\%\a WW%?&%&%%@%& rr%éf\z\n%y feagtign ﬁs%h tge appropiate
lithivgy sadiym-, of petassium alcoholates or alcohols in the presence of base such as
lithium-, sodium-, or potassium hydroxide, lithium-, sodium-, or potassium hydride, and
with or without the addition of a catalyst such as copper sulfate, in a suitable solvent such as

dioxane, at suitable temperatures, such as room temperature or reflux temperature.

Additionally, for further variation of R' and R?, compounds containing a methoxy-group,
can be demethylated by methods known to chemists skilled in the art, such as treatment with
boron tribromide in a suitable solvent, such as dichloromethane, at suitable temperatures,
such as 0 °C or room temperature, The resulting phenols can then be alkylated by methods
known to chemists skilled in the art. Such methods include: (a) the reaction with
electrophiles, such as alkyl chlorides, alkyl bromides, alkyl iodides, carbonic acid chlorides,
carbonic acid bromides, or carbonic acid anhydrides in the presence of suitable bases, such

as potassium carbonate, in a suitable solvent, such as tetrahydrofuran,
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Sol ventsystem A = water/trifluoroacetic acid

(100:0.05) and B = water/acetonitrile/trifluoroacetic
waehw/005495: 0. 03); Met hod: Li near gradi ent el uPComK2naen00123

90% A to 100% B in 4 mnutes and with a flow rate of 2

ni L/ m nut e. Purity was deter3dned by integration of

M- fnetiatemiles ofl P ichioragibane, pt epjabledsoperatires, such as room
tem!p@'a?@e Biifelffuk Q@lﬁf)é?é‘tui’@gw&ﬁé i aﬁ%ﬁalﬁ'm% under conditions

instrunment with atnosSpHeric pressure
knowarfisghe Maisunddol reantion $0. MiBGnabm SWDERIIBIW h 5 mm

particle size; Method: Linear gradient elution with 80%

Ato 100% B in 7 mnutes and with a flowrate of 22.7

Corﬁj;duﬁd@ Yéain Néaigﬁdztﬁiﬁa}?@bhﬁsc Elhdhrhs‘&@ﬁro%? gr&wféﬁ%t Q?m&:tlble with

lit-flow etection aytlca
Sugg¢SFPé1 rgactionjcgpdifionmran brpistestadznd ddprotectedrtiyonethradskrio®h to

[ dex 7
chefE ST LERS Cettlee A PR MR TR N oGS ahgo W
Pro@ctite grokipsvin omgtibic 3yrahdss, n‘?fretiitiblnﬁ“ﬁlegrqmeﬁ@ieﬁw U9YE.Ug Bhrticular,
b A = water/t |quoro Llca 100: 0. 05) and B =
Y by S PURS SRB P PRAPLF 95 PSR Bt o merting- (fe‘t%tydb @seylkylsﬂyl-
maﬂyﬁ@pdauyp Saglyl9fRe ent elution with 90% A to 100% B
M nutes dand with a flowrate of 2 niL/ m nute.
Purlty was determ ned by integration of the W (254

t ace. The retention tines (t ) ar
AR R S oR e FoRi T b8 FelopeT Guatlrbe i Shengs by
redlMﬂbh &ﬁth@ﬁ/dﬁfg(éﬁ gﬁ@&oﬁﬁﬁﬁﬁlﬁﬁgﬂoﬁﬁﬁté intth@ﬁreﬁ\érfcg ofta suitable
Phenomenex col unm (Zebron ZB-5, | engt netres,
hydjogenatioa)catulywhiuches pallatiummen agtvaedearban er platirivam 01$a¢tmated

MRS t t at i o
cartl 1 iBBic AR AR RRERPGHRRT sl byt e
tempahiuresifor exaeplgasdtsaiticd H-S. Sigey f‘EIete@&geﬁeodb c&%gnc hydrogenation
ut.e 60; 30 C' 3-15 mnutes, 300 0 1HN

of Cg]ﬁg KRS el siye (Sganie SRS IH Y- § 1B dikért4ARergamon
PreddRP¥9Q0 i nstrument. Deut erated di met hyl sul foxide

(99.8%D) was used as sol vent. Tetranethylsilane was

used as internal reference standard. Chem cal shift

val ues are expressed in ppmvalues relative to

tetranet hyl silane. The foll ow ng abbrevi ations are

Prept&&ﬁoﬁ‘bl‘tli%dmﬁddlﬂsto!tﬂfmmMﬁlé}i gnals: s = singlet, d =

doublet, t = triplet, g = quartet, qui = quintet, h =
heptet, dd = doubl e doubl et,
Examples

Analytical LC-MS data were obtained on a PE Sciex API 150EX instrument equipped with
atmospheric pressure photo ionisation and a Shimadzu LC-8A/SLC-10A LC system.
Column: 30 X 4.6 mm Waters Symmetry C18 column with 3.5 um particle size;
Solventsystem: A = water/trifluoroacetic acid (100:0.05) and B =
water/acetonitrile/trifluoroacetic acid (5:95:0.03); Method: Linear gradient elution with 90%
A 10 100% B in 4 minutes and with a flow rate of 2 mL/minute. Purity was determined by
integration of the UV (254 nm) and ELSD trace. The retention times (tg) are expressed in
minutes.

Preparative LC-MS-purification was performed on the same instrument with atmospheric

pressure chemical ionisation. Column: 50 X 20 mm YMC ODS-A with 5 pm particle size;
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ddd = doubl e doubl e doublet, dt = double triplet, dq =

doubl e quartet, tt = triplet of triplets, m=
waoubdeiopti@s and b = broad singlet. Preparation 8€T/DK2006/000123

i nt er medi at es _
4- (4, 6-Di et hyl - pyridi n-2-yl 37 nor phol i ne.

B s
22. '@)n]laﬂﬁhdté ll@id‘ﬁﬁéh%ﬂllé&loﬁ I f@'fg)rn‘l{}%fd B;rr §Flﬁ( & Msgf K ctl

1V, 7V-di met hyl f or mam de( ( argon an
to 150 OC for 16 hours. Water/brine/saturated aqueous

ded tp th
SR TNEHOPTELR Lol g oA b e Lo
waystMYIX equiipet] ®v1(}5a<%€Bi>s PA98/Scteg 769 H’@tb&@ﬂs;%&%‘ T AuRRESER 4.6
ncentr d jn vacuo to ap Wat er (500
“““\r/ﬁ’;a @Y Er‘t g&?’é‘%\é{ﬁ’éééﬁimwft@&ﬂlm SQIVQEHS}HS‘(G{IBSAWL)
watW&lﬂu@ﬂﬁ@éjclc el lgb an@BAL %&ﬁg/ %Q&q%%&g g;g(%gzs ha €

washed w th ethy acetate (2
(5:93:0:0piisthods Linewmi grhdmhmelmmﬂ WitloB0%fA eOTeDeH BrlﬁMQﬁmutes and with a

dl um hyd OXI and extracted wt
o SR S Ph, P {Ys‘%a %H@tes%lamogﬂ]@ﬂé%@%a@n) and
ELSD treet. Cmeretél’ﬁﬁiﬁﬁtﬁhéégt dnoeReRNt rated in vacuo
to furnish 44.0 g ( AJyle d) of thetltle conpound as

a black oil. The crude product was used V\/lthout

192 tR. =.5.60
N R SR B PR e
Phe@rﬁ@me&mpluﬁhﬁ (ZeBronZ K-3) leffrth: 1 6ndfred, Snteﬂn'e‘@ diaRetet (ﬂ?S mm g coupled
et hyl -5-nitro-pyridin-2-yl)-norpholin
toa lzn %ﬁ&@ 29 Wfp ¥ SRPGiropa)er) M@ﬁtoﬁhauraﬁ@n(lg mingles, column
flowdi. 8 5611 MBlte eabridrfdhYRLORARID e) ?g&%&a&%étoo riLI}l |6ﬁ S?eg 19

0C was added sodiumnitri over
mingag 601AO0r°€a d 8416 mimirtes, 0O ‘Was then stirred 15 m nut es
at 0 C. The reaction m xture was concentrated in vacuo

to app. 100 nL and the pH adjusted to 11 with
'y I\MRCsp&ttfaaW@G rEHRAUS 5@@@13 WREDYA L BEEe AvhRl: BRXs 8§Eﬁsﬁﬁmem

nL) was added and the m xture was extracted wth

Deu@raé%@me&m syliqade P9GhiR) wa& mﬁed @5 gelment. wmtmsme md used
I centrat ed vacuo.
» lnc i erg%%gg% %:ﬁdﬁﬁv\ag% dé u%ﬁ%agt i u(::ls %%ﬂipgﬁﬁp%ﬂlgtpga} XﬂH‘fP relative to
tetrafn@ih@isilaiee (itha fell@tiny |aBl@1|et71at1@ns”aré hf_jetd(fof ﬁhhﬁipﬁeltﬁ oPMR signals: s =
as a
smgl{i’él Zlo/ Xou%lled[)t 2 Irlptleqeqt Iqtuar%etcc?qu oclljur;ntet ?1 he}ll)tet dd = double doublet,

ddd = double double doublet, dt = double triplet, dq = double quartet, tt = triplet of triplets,

m = multiplet and b = broad singlet.

Preparation of intermediates
4-(4,6-Dimethyl-pyridin-2-yl)-morpholine.

2-Amino-4,6-dimethylpyridine (50 g), bis(2-chloroethyl)ether (57.5 mL), sodium iodide
(6.13 g) and triethylamine (137 mL) were mixed in dry N,N-dimethylformamide (1 L) under
argon and heated to 150 °C for 16 hours. Water/brine/saturated aqueous sodium bicarbonate
(2:1:1, 750 mL) were added to the cooled reaction mixture and it was extracted with ethyl

acetate (5x 200 mL). The combined organic phases were concentrated i7 vacuo to app. 500
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solid. GG-MS (mz) 237 (M+); tR = 7.69. 1B NMR (500

MHz, DMSQd 6) : 2.28 (s, 3H), 2.39 (s, 3H), 3.60 (m
wo®e6/0828F (m 4H), 6.72 (s, IH). PCT/DK2006/000123

2, 4- D net hyl - 6- nor phol i n- 4-yl - pyri di n- 3-yl am ne.

d acial acetic acid (25 nL) 3hs added sIomAy to a

dust

L Lt Sl e BidEachiriiatia 35 met) e mded, the
phat;&stsepd‘rytﬂd andith@mq(ddde phkse wRRLERith @tHI1 gcetatltg' gZ(TOGiﬁE} HAB aqueous

h nlxture s.then stirred for 16 hours at
Phagq YVahade basicotigh theardition ofaencentaaied aqueohs mmhymMme (50 mL)

da thnt dr of ur
R PRy e P o'k BTt e oo o
maglmilﬁmtselfat@dmd comentratad étvdcao v@funish 94 Dy @G%TyléldY@f e title
und as a dark red solid

coméeuﬁt@ fl 4o ;’Ilht(ell\?%cfe Rreguet yas usad V}qmut et\/pgrlﬁqu;rmﬁc MS
(/)92 (M*}NR %s 603HY NMR%%(“@IHZ?HMS@ -d5P 2008 (s M1y, 2368 31, 3.39
%ﬁé 346}_52(41161}51 e ﬁ&,dﬁyJGﬂ4ﬁ~myl ) - mor phol i ne.

Mor pholine (5.0 g) was added to a suspensi on of
2,4,6-trichloropyridine (10.0 g) and sodi um car bonat e

4- (4(65D9nghyll-54nﬁmepﬁmlﬁ-m IPmbo4A81iAd.) - The reaction m xture
then stirred at 70 OCfor 16 hours, cooled to
To 4\/\% -dipethyd mysidi-20H-meiphekinee@.4 gDrdjthGdelh il‘tﬂalomad:etlc a01d (250

mL)Q?@BFc@ R Dabehs! aﬁdé’cﬁ&ﬂ ngtegg %gfl,gg g)v%r @{WS ggﬁ%ﬁ rgactlon

| ash chromat ogr ap
mlxmrel\)vast ther stinnddstd lﬁllﬁﬂbsgit O3Q%h¢ ehctorohixtie v&dstcbﬁceéltrated in

olid. . LCM5 (m 323
vacuf)lc\%/ﬁ_n?p i rl&o msl3 ‘816 (pH\IgHJ llg gmgh/&mggntgpj;gdz %qqemmo@g@m
hyderZle ( g@@hﬁ) Brlrﬁ A)Q@O ﬁm) whshddedt 9 théidthde w eéli?rac(,t@d with diethyl
ether4(_4((4 5@-“@4)@ %e(ﬂfw phase vjay diiell ove2 nydghesimmphifhte agd cdiwentrated in

I di n- 2- phol i ne
vacip e Bloatit T Db BL AR o aEepAn o) s
heptmmmlmtmnummﬁmat 2.0( gX182 ﬁéldpaﬁhe tfle Ubl’ﬁﬂ&ﬁﬁl as Efy%uew
xture_mas stirred for 16 hours at
solid, G TN tter T BAVIR (500 SHGIMIEO b 3 BOG, SH), 239
d | kal i ne th
S 3%%€c§hﬁtat 3322 |Un1%§g?o%i rrgng thraetedmuﬁth et hyl
acetate (2x100 m). The combi ned organi c phases were
and concentrated in

ri ver SI um e
241511 el YA;P@’H g\xg?l%%bj ected to flash
Gla01al acetlc a01d (25 mL) was added slowly to a mixture of zinc dust (2.76 g) and 4-(4,6-

dimethyl-5-nitro-pyridin-2-yl)-morpholine (2.01 g) in tetrahydrofuran (100 mL) cooled to 0
°C. The reaction mixture was then stirred for 16 hours at 25 °C, filtered through celite, made
basic with 25% aqueous ammonia and extracted with tetrahydrofuran (3x 75 mL). The
combined organic phases were dried over magnesium sulfate and concentrated i1 vacuo to
furnish 1.76 g (100%)) of the title compound as a dark red solid. GC-MS (m/z) 207 (M"); tg
=7.27. 'TH NMR (500 MHz, DMSO-de): 2.07 (s, 3H), 2.20 (s, 3H), 3.16 (m, 4H), 3.67 (m,
4H), 4.10 (b, 2H), 6.38 (s, 1H).
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chromat ogr aphy (Si 2, heptane/ethylacetate 3:1) to

furnish 2.26 g (49% yield) of the title conpound as a
weoeblepoesl i d. LC-MS (mz) 278.0 (M+); tR = 3. pOT/DEM6/000123

ELSD) 96.5% 98.8% 1HNMR (500 MHz, CDA 3) : 3.62 (m

4H), 3.80 (m 4H), 6.50 (s, B39).

| hol
4(£ﬁﬁﬁﬁg’§)Péﬂfiﬂ%"%[§’bhrﬁé%h5 mtropyrl di n-2-yl') - nor phol i ne
Moﬁ*lbltdh(ﬁBYS 0 %?1 Wag a&de}l‘tﬂﬁrs@ﬁﬁhgl&?of 19 6am§91| H%d aRinel1 0830

6- di chl or 0- 5-ni tropyri di n-2-yl ) ol'1ne
Sodgam P?’Fbﬁ%'%fﬁ EnPE) [maseipnitri éoemﬂadrlmuanmmma wzie then stirred at

70 4@ f%81 @ou?sn gﬁl@c?to%k{#ﬁc%gﬁ?&ﬁ@%i tg{e{(}?%ropglé %elil t ((S:gntrated

ter coéoling to a
in er:zxa (Ithe cvwle pwmewag aibgebtddrio VRGH! auoﬁia@)(gﬁp%g%smzod uct

e BB o AL AT 50 £ 8D el s B8 gl a an offwhie

| 0
ol BRI B SNy 72 (VL BESR) R8:3% P i BR300 Mk
CDCiz&s?t 5@(rot 4Hhyg 3 18Qrfoh) 4HD1dS 45 B81H), 615996, 1<H) .
4- (6-chl or o- 4- met hoxy- 5-ni tropyridi n-2-yl)-norphol i ne
(late eluting band), both as yellow solids.

- ridin-2-yl)-norpholine:
* (%CUNCB}Q?I'#% ?H@?gﬁ&ﬁ%mfm%ﬁ&%}/ I(UV ELéD) 95% 97 %

To QF-‘NN@I{ (44glich Bidin-23/Dsmotpholiné43.9Bg)8iA congentiied sulfuric

eoiaP o D Bocknbiiry (4.0 gy 10 mimptes: s epgfappicare
wasi stiered If6@- Mhound @t )antbieht (teMi})eratulteBna tli’en%ure(cuﬂ to %@edqg‘e/ ¢500 g).

9 00 :
The?fgﬁ@tlo% l_r%%mtilfggva%m)ade glkglgle(\glth pqmbcentrater:g sodlum hydrox1de and extracted

mtlﬂetgr‘l' REQrZREINPXY B TR s gé !31% 1ed¥>v9r thilhesium
(4- H%or 0- 02 %/

To a solution of 4-
Slﬂfaty hd iconceniyhtid m)wp?hol Theeergde Badupt was Sﬁ:b; Bﬁ&htorﬂﬁsﬁd

chrd] gc?\go{%ﬂyo{$ @?‘I %ptlgﬂé Bﬁfg%%;ta;gaﬁﬁo gl.gﬁ SO| é&% y1eld) of the title

d L %
o e A S T

ted

98. 8c’f>rr HSNMER (508 NHa0 1§16 2600440 é<80\(\mt BHR o0 (saHé), at e
(2x100 niL). The conbi ned organi c phases were dried

over magnesium sul fate and concentrated in vacuo, to

4- (4f®lnlmosd§1-n{hﬂit5:ygs by Ndialay]) eforpRdinkiahll 8-GO MLRATAR-5-
whj t LC-MS (nfz) 244 (M+); tR = 1.48, (W
mtm@!gé)n %@5 fﬂi% NVR (500 MHz, CDA 3) : 3.30 (m

To a solution of 4-(4,6-dichloro-5-nitropyridin-2-yl)-morpholine (2.02 g) in methanol (15
ml) was added sodium methoxide (0.98 g) and the mixture was heated for 16 hours at 65 °C.
After cooling to ambient temperature the reaction mixture was concentrated i vacuo. The
crude product was subjected to flash chromatography (SiO,, heptane/ethylacetate 3:1) to
furnish 0.89 g (45% yield) of 4-(4-chloro-6-methoxy-5 -nitropyridin-2-yl)-morpholine (fast
eluting band) and 0.38 g (19%) of 4-(6-chloro-4-methoxy-5 -nitropyridin-2-yl)-morpholine
(late eluting band), both as yellow solids.
4~(4-chloro-6-methoxy-5-nitropyridin-2-yl)-morpholine: LC-MS (m/z) 273 M), tr =2.77,
(UV, ELSD) 95%, 97 %. "H NMR (500 MHz, CDCls): 3.60 (m, 4H), 3.80 (m, 4H), 3.96 (s,
1H), 6.17 (s, 1H).
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4H), 3.65 (br s, 2H), 3.85 (m 4H), 3.97 (s, 3H), 6.20

(s, I'H. 2-Chloro-4-nmethoxy-6-norpholin-4-ylpyridin-3
woybm@rmvna3 To a sol uti on of PCT/DK2006/000123

4- (6-chl or o- 4- met hoxy-5-ni tropyridin-2-yl)-norpholine

(0.38 g) in concentrated hydddchloric acid (20 nL) was
(& a ution..of stanpoys dichlorjde (1.57 in
R o R o e felsei Mt s o (s e =239

concentra
(UVy BILSDR9386,20 396 AHERMEO (500 MG @bch):n. s n n
3 )ZS redaﬁ_&to chrushed(i ce (100 gg) and @Eﬁr}géggg?@i?ﬁ)’&% s,
H %?I(S’ ate (2x20 nL). The conbi ned organi ¢ phases

were dried over magnesi um sul fate and concentrated in

vacuo, to furnish 0.28 g (83%yield) of the title

4-Chlonpdrmethaxy-6mapholivhi-tytpysidid-shylabkindVR (500 Mz,
3.

e 3..35 4 3.65 (br s, 2H), 80 (m 4H),
To §RGbHnor Gig2hlgR g mbthoriig nitentpaimars Dunoioheline0ai )i
SsitdtcadeiidEd . inventia
Oy baap | SO NG RORPY B8 S of Fhwo Y Fehe Al 338
g) i R(pl}cp@tgatp%hydrgcldmiq adisk §80phb). Theaeactidn mixture was heated to 75 °C for

= [ | - 6- hol in-4-y] - idin-3-yl)- bam
Uit Yo TRUP CRusitjod LB v Prseleceh sy st (2x100
mL)adte dombinad seauid phas@fwdle 88&1 et ’nﬁgﬁéégﬁ%gﬁlﬁ?tghnd concentrated in

in-4-yl-ryridin-3-ylam ne and

vacﬁiﬁﬁ?@pagﬁ (5é¥w¢1g},pw@e tifle tompoutidcsianrodtvhitaeol{d, LC-MS
s i o oneneben o, 00 B L s,

4H).13.65 (Br swald), 3ckSe(th, D), 3.5 (; BHYle5. 20 $gg UHE was extracted
with isopropyl acetate/tetrahydrofuran (4:1, 2x 1 nli).

The organi ¢ phase was washed with brine ( 1 nL),
2-CldoRce ARG b -orpRGHY- ARdrdin S smplyed in

1- Elr_opanolx?di rre{pr%f;ilsl ng ?%)1((?15? %1%:%%/6 0.4 nmL) of which
To agpofution ofd<6nlibjre-dtmethouy-prétpapyaidin®-yl)GnMphplind {d.%%i ian
as

condatlf Bchlsft Bl {2togd Y pip idocgoliohugssepiap o (1,57
g) ingﬁzrferﬁﬁ%d hifideo chidrlc@eld G0 @A THO AT B8R lated to 75 °C for

5 gr%o sly: lab )

mipytesa #@? RYYred ORde phrushed-iep (100 gy aril ext@ctet withaathgnicetate (2x20
1) aCheCboR i, er: Vi : 18% LC:NB Z )

m )376 / M'_iw_li};i@;cpcgr%arg@ ?ﬁ%s%s @/%{ﬁ\f’frleg\l_{)gg 1%6%1%51%84?%’31& an(dngon%entrated in

vacuo, to furnish 0.28 g (83% yield) of the title compound as an off-white solid. "H NMR

(500 MHz, CDCls): 3.35 (m, 4H), 3.65 (br s, 2H), 3.80 (m, 4H), 3.90 (s, 3H), 6.10 (s, 1H).

Compounds of the invention
Acid addition salts of the compounds of the invention may easily be formed by methods

known to the person skilled in the art.

Example 1

laa (2, 4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-carbamic acid benzyl ester.
Benzyl chloroformate (18 mg) was added to a solution of 0.085 M 2,4-dimethyl-6-
morpholin-4-yl-pyridin-3-ylamine and 0.17 M N,N-diisopropyl-ethylamine in 1,2-

dichloroethane (1 mL). The vial was shaken for 16 hours under argon and concentrated in
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| ac _

2- (4-Chl or o- phenyl ) -N- (2, 4-di net hyl - 6- nor phol i n-4-yl -p
woRd@inm2133yl ) - acetam de. Yield: 4% LC M5 (m zpCB®K2006/000123

(MH+); tR=1.59, (U, ELSD) 96% 100% Iad

2- Phenyl cycl opr opanecar boxy41 c acid (2

vac@ dé(ﬁ,le %%dl% ) Oﬁe;} 1\@ g{/pﬁa? Iacrl]({epk and 1};66&%6((1 lgmture was

extlﬁbtswwlﬁﬁ%préﬂqOeftetate/tetrahydroﬁlran (4: ly%x lpglrli) d}“l}]e %rgalpf phasg was

| a &%24Drret edph0|n4
Waﬁhﬁ‘gﬁ’ bying (1 gd et W@iﬁra‘f lelvaczwlﬁ%re&@sd]/&d(lﬁﬂzﬁroﬁﬁl%l/dlmethyl

t 30/
sl A T R W3 i ek siPiesiecBmrative 4G M puifgation
to flum;sﬁ4y3 Ingy(B DI yaclanoftBe i ebidlp oull@%’s ah Gl '\ﬁc(wﬁs @;/z’j‘kﬁz (MHY; tg =
é (} (W, ELSD) 91% 100% e
1.5 @n@?ﬁﬁ) 987 %rg?é’hol i n-4-yl -pyridin-3-yl ) car bam c

acid isobutyl ester. Yield: 29% LC M (nfz) 308

(MH); tR = 1.44, (W, ELSD) 97% 99% I ah
Thegoll@vigy |cgmpo¥1m:bn>ydr¢ pidp@i2d analogously: 5 d

d 3- ropi onam de
tab 2§ R SRRy Fidont ) sertamiote g chigts-boniy! ster
Yielslt 18%e0CMS 2RE) 896 (AR S [URJBTVAEESR) b X!
lechI orol de (2%M |)n dI(Ch| gr%mst hagﬂ'IV % ?}@ 4’he sol vent
was renmoved in vacuo and a sol ution of O 085 M

lac %4(?—7(%%!%%;})12 %\H%% %ét@{f}?ﬁgf%él dl— -pyi zd;na.gn y)}—eacgtggzide
Yield; 4%dLEHVIS (@) B @\/IH*)I, HE)L. :wafuvdgggm 06dsheogogact i on
or

m xture. The vial was shaken hour s’ under argon
and concentrated in vacuo. Aqueous sodi umhydroxide ( 1

t S 2
Ry e e e
midex 1 ml). The organic phase was washed with brine ( 1

acuo d redissolved in
Yielg 47%%%%@@”%%?% W o 1 UV AELYPDYO6Y,) 10886 whi ch
0.2 was subj ected to preparative LC-MS purification
ofurnlsh23 14%yield) of the title conpound as
lae fi{r@ Gipimethplanerfio -gwdpywmﬁ-ym thiophdi-2-y{\d¥etakiBD)
viel§ Ao IS0 S Qi) OTBE AP, RIS FHERREE
I ai N- (2, 4- Di met hyl - 6- mor phol i n-4-yl -pyridin-3-yl)-2-(3
-(?i tlh]\(,I -phcg yl.) - gcet amde. Yield: 19% LCM (mz)
laf 3’3@/4: ?}%Ew)-; (88 mghg@ n(q}g/ao E’t‘fi‘@é -DXISY-39dbropionamide.
Yield: 15%. LC-MS (m/z) 346 (MH"); tg = 1.81, (UV, ELSD) 91%, 100%.

lag (2, 4-Dimethyl-6-morpholin-4-yl-pyridin-3-yl)-carbamic acid isobutyl ester.
Yield: 29%. LC-MS (m/z) 308 (MH"); tg = 1.44, (UV, ELSD) 97%, 99%.

lah 3-(3-Chloro-phenyl)-N-(2, 4—dz’mez‘hyl~6—m0rpholin—4—yl-pyridin—3-yl)—propz‘onamz'de.
3-(3-Chlorophenyl)propionic acid (20 mg) was stirred at 25°C for 2 hours under argon in
oxalyl chloride (2 M in dichloromethane, 1 mL). The solvent was removed in vacuo and a
solution of 0.085 M 2,4-dimethyl-6-morpholin-4-yl-pyridin-3-ylamine and 0.17 M N,N-
diisopropyl-ethylamine in 1,2-dichloroethane (1 mL) was added to the reaction mixture. The

vial was shaken for 16 hours under argon and concentrated in vacuo. Aqueous sodium
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| aj N(2,4-Dinethy |-6-nmorp hoHn-4-y |-pyridin 3-y 1)
-3-p -toly |-prop ionamde. Yield: 20% LC M (m z)
wWG@3dos(ohrt4y; tR = 1.64, (UV, ELSD) 99% 100% | 8KT/DK2006/000123
2- (3-Cnhl oro-phenyl )-N- (2, 4-di net hyl - 6- nor phol i n-4-yl -p
yridin-3-yl)-acetam de. Yield2 14% LCM (nfz) 360

by OB I 4 iR e b B ahuemirre v pmstac i ipipgy!
acefdtéite&aﬁydfbﬂu?ﬁ(g lanq%L)E'T‘ﬁle @r%a%b@ pﬂg% }@7 &H!}éb witlbrine (1 mL),

(MH#); IR = LSD
congeripaterd ipjvreachynd re@smtfqﬂ'ml lrprop,ar;oll/dmyethyzil sn}faxmle ()1, O 4 mL) of

t acet a eld,. 18%

whigh PR Byt b B85 5y ool Pufipdiay Bl 23 me (14%
yield) ()ﬂthé{ﬂem'ein Sl das R Il DIO-MESA Ty by IM! t

(yl et am deb Yield: 16% LC?(I\/IS )(m (mgbﬁ( l\/%—a]-g 2(USV Ei'SD)
99 i’9§ (UV, ELSD) 96% 99% |ao 2-(3-Bronp-p henyl)

I\I-(2 4-dimethy |-6-nmorp holin-4-y |-pyridin-3-yl)

-acetamde. Yield: 12% LCM5 (mz) 405 (MH); tR =
ThelfOBCBWID@meEuﬁB)W@6%ep@ﬂ%anhlaloﬁdl 2,

T R BB B P S ot
Ylem94t9%lvﬂe)MSt(§/zg3$4 ZMH WH 1'5693&?1 %_BD 99%, 99%.

99% | agN- ( 2, met hyl ~'6- mor ph pyridih-3~yl) -
2- phenyl - acet ani de. i eI d 11% LC—I\/IS (mz) 326 (MH);

laj WZ 4&#&9}%%@4%93 4 o}% 8’9 .{ e)Q f -p-tolyl-propionamide.

Yleld aa)%emms le"ﬁ) Bph QM!H’T; Al cmywdl EL§D¥ 99%«91@(%
Yield: 20% LC-MB (nfz) 348 (MH+) (v,
ELSD) 93% 99% |as Octanoic acid (2 4 di neth

. Yiel 4%
1ak|2 @ mﬁﬁbﬁkéngg‘h{zh @%Eﬂh&i-q—ngoﬁ(hc%l{w?“}z gﬁﬂm-l g}g}? @%@}n?de
Y1e1|dot49|&|.IQQ-MS (m/z) 360 (MH"); tg = 1.58, (UV, ELSD) 97%, 99%.

4- Di met hyl - 6- nor phol i n-4-yl - pyr|d|n3yl) 2- napht hal en
-2-yl-acetam de. Yield: 4% LCM (mz) 376 (MH); tR

lal (3 4- Bchlbﬁé\/phéﬁ}ﬁw (zgldimgﬁyf’ 6—% g %ﬁ d?ﬁk%ll)aacetamide.

%,4d|rrethl- E}IO|n4
Yiel %ﬁdLC‘MS’o(m@}”%(M B )R 3AB4 W) ELSR) 97% 9B0. (UV,
ELSD) 90% 99%
| avN- (2, 4- Di met hyl - 6- ?nor phol i n-4-yl -pyridin-3-yl)-2-(
1am3\(—42,Mr‘mteﬂzyl—6ka&l)n-a9ﬁpﬁ4ﬂiﬂ@?—yl)-2-thz'0phen-3-yl—acetamide.

Yield: 18%. LC-MS (m/z) 332 (MH"); tg = 1.18, (UV, ELSD) 97%, 99%.

lan N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3 -yl)-2-p-tolyl-acetamide.
Yield: 16%. LC-MS (m/z) 340 (MH"); tg = 1.50, (UV, ELSD) 96%, 99%.

lao 2-(3-Bromo-phenyl)-N-(2,4-dimethyl-6-morphol in-4-yl-pyridin-3-yl)-acetamide.
Yield: 12%. LC-MS (in/z) 405 (MH"); tz = 1.63, (UV, ELSD) 96%, 99%.

lap N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3 V)-2-(3-trifluoromethyl-phenyl)-
acetamide.
Yield: 20%. LC-MS (m/z) 394 (MH"); t = 1.77, (UV, ELSD) 94%, 99%.
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Yield: 26% LC-MS (mz) 354 (M#); tR 1.65, (W, ELSD)
77% 99% | aw 2-Cycl ohex-1 -enyl-N-(2,

wa-20kerme2iay| - 6- nor phol i n-4-yl - pyri di n- 3-yl ) - acePaminke006/000123
Yield: 13% LC—I\/B(MZ) 330 (MH); tR = 1.50, (UWv,
ELSD) 72% 99% ax N (2, 4413rrethy|-6 nor phol i n-4-y

Im) g%{ Ei—lgz‘gﬁtl%)@%ery%fphilggﬁ-y@w% %ﬁ@-,?njghtyg)y l(qqurgz?nr;yelt ?Q :

Ylend 36%. (LU\MSE(WQ)M MH'9SYe=1.29 LSD) 93%, 999
layN-(2, 4 D|rrethyI46 grpl{hom(UV[E |)93A)9§A’I) 2-(4
- met hoxy- phenyl ) - acet am de. Yiel d: 19% LCG-Ms (m z)

o Tl 0 G T PR P g o e

Yleldﬁ@f’%ok@MBe(nW)mﬁf(m PR 187, ISM’VEEQSD}@@%, b M5 (1 z)
370 (MH); tR = 1.48, (W, ELS
99%IbaN—(24DirrethyI 6m)rphoI|n4yI pyridin-3-yl)-

las DckdhvtcO&dJl (ﬁ@-@fiﬁé}hﬂ Qi—;lnwlpn 9}’1%—4%85?}5/61%%:?_)@ r‘?g'% 33 0),

|\{)—d||so§ pyl - ét hyl arni ne

Ylelfi tt ek RyYid it /:%)3341 (VMH");2; 3-1192, 84| BLED) 52%, 99%.
] pyridin-1-yl-methyl ene]-i V-net hyl net hanam ni um
hexaf | uor o- phosphate i V-oxide (1.00 g) were mxed in

Iat N, 49%»%;@4‘6%5@%&@!4 a{n33 EB)Z-ﬁd}ﬁzt}ﬁztlér[ LS8 b5 de.

. .aragan r 2 nut es.
Ylelﬁb‘?”%h%&ﬁ\‘isim% 360 VT h ts-yu mw EDSBD 92, 89%sol ved i n
dry -dinmethylformamde (2 nL) was added to the
reaction m xture, which was stirred at 25 0OC under

lau Fegtanoicarcid €, 4"rdll"feﬂlyl-ﬁt-ihér'i phaliﬁ-ffl@ﬂ%y)(zaﬁz 31}‘3 -a¥Rge. added

was washéd with saturated
Yield %e)& [EC m&%&gﬁ\ﬁﬁr) breT \lvé@eGUY alEI;LSD)ZQﬂ%;L99% wat er
(20 m), brine/water (1:1, 20 mi), dried over sodium
sul fate, concentrated in vacuo and purified by flash

Lav N2, gngwwwyomimtl-)ﬁ@lmzdme} eh IRy 3?@?’?7&&1@/1@1134))}1)&@%1‘(0711@
% X I.tl e conpound as a
Yielde0h 51t ?245087?/6)%9%{% A8 L@? (W,

ELSD) 96% 100% 1HNVR (500 I\/Hz DI\/ISOd 6) : 2 00 (s,
, 3.37 (m 4H), 3.56

2.29 (s, 3
Law ? ?y@zﬁx‘] ?”B’STN((&'? -dippthy &6 porpholin-Hy|-pitridie-3xl)-atéfymide.
Yi 1c7 13% M@@, % H)
° o%@ng iz oS&ﬁgMIII* ’r‘!é‘ plr 8(?;3@% ;ﬁ)g‘%&jg&% | bb

N-(24D|rrethyl 6- mor phol i n- 4 -pyridin-3-yl)-2-(4-fl
Tax A % 9: ﬁ meét -)(Szn?(%% antl:;]fz-g-yl-pyrzdm-.?-yl)—Z-(4—methoxy-3—methyl-phenyl)-
acetamide.
Yield: 16%. LC-MS (m/z) 370 (MH™"); tg = 1.56, (UV, ELSD) 94%, 99%.

lay N-(2, 4-Dimethyl-6-morpholin-4-yl-pyridin-3 Y1)-2-(4-methoxy-phenyl)-acetamide.
Yield: 19%. LC-MS (m/z) 356 (MH™"); tg = 1.35, (UV, ELSD) 96%, 99%.

laz N-(2, 4-Dimethyl-6-morpholin-4-yl-pyridin-3 -Yl)-3-(4-methoxy-phenyl)-propionamide.
Yield: 15%. LC-MS (m/z) 370 (MH"); tg = 1.48, (UV, ELSD) 76%, 99%.
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Yield: 14% LC-M5 (mz) 344 (M#); tR 1.34, (UV, ELSD)
99% 99% 1H NWR (500 MHz, DMvsCd ?) :2&6 993(2,G C;H), I
wa20/00%143 3H) , 3. 37 (m 4H), 3.60 (s, , 3. 68CTMK20

4H), 6.52 (s, IH), 7.16 (dd, 2H), 7.38 (dd, 2H), 9.33

(s, ITH. Ibc N(2,

1 ide DRty R e 4.@@,[,@%3;@3;2”@@&;‘52@@)@ 306
m- dld?iﬁéetlcta&dr(oliﬂg@; N, W’lsoﬁﬂg%-et%gf%r?ég@ 90%%,9'%@ &50
[(dlmq;hylgnmg) @b') I,Q,BI)trlaZ&)l@-W $-blpydidin-1< &I&Yetlﬂyieneﬂw-meﬁly&l
mef:fogh E%mhgﬁ%#%{”ﬁ’yﬁ’h‘%%‘}%‘? roiderdd 208 Mysys mieedin dgy ) - 2- (3
NALdlmw[}@foghgﬂﬁilde)S(Z aﬂ(e)tu%msm&ed mudlaécr) %0 &%08/0%&%&{%%3 %@%ﬁﬁ -6-
Mn Mrléyqﬁ 1 agung @Q 3(g)dissplved in diy, NV, 3H}imeshydfbriamide (2 mL)
wasAdd)ied R }-‘i?é e%:%ti%r?{fhxtu%_lgrﬁlc %4%% Pt’_’gsz"éu%%r E&onlfp}) 18q Rpurs.
Ethﬁl EBﬁT@yidQ@ i) Rasl dddepandthy bfg&l{c%)hgse Vé/as Washe(g1 g\g’%h asr?]turated aqueous
amxﬁ'ggil%e thg(%%e?v[ag) k@qohb %L%g%fate{) Q) IrB tbg%e)vx@tggl :1(2mL), dried
oveﬂoﬁ@)m 9\9%&(3 9:81’(@enir’lémw'_i;1 { aM{I'ﬁ)unﬁ)%@@1 ﬂ?s@ chir%ﬁlat%graég‘y (SiOs,
hep’r(age/etgpcbacetgte_ﬁol )(tmfumlﬂ)l 0.0691e5(1¢%4 yidld) of the 2itle (cmanhﬁd as a white
solui'rS M B0 Reth; (2 135 0By eoh, Doovs BRI (500 M,
DMS@ﬁ@:(zaomespsm qulo?pmmlzb(é\ksmﬁlgﬁl éﬂeldi}yb é%*(g/gi}?ﬁﬁ? 6;7%1

-4-yl - idin
4H>s%1§¥ '(Sw% 796 lﬁl) 5215 @uZH)EL.8bYt, 85999.306% THH NVR (500
Mz, DVSO-d 6) : 2.00 (s, 3H), 2.1 1 (s, 3H), 3.37 (m
4H), 3.63 (s, 2H), 3.66 (m 4H), 6.52 (s, IH, 7.19
The foHowinfy cormip@ends mer@piepardd dal¢goushyt) . | bg

1bb 2{72%2{ %@fﬁ)&n 6 %%%m%ﬁ%-oéi-%hvymdw -3pYr3-G-Augomhenpliiagesamide.

0 30
Ylelalno gt /f 1G4t 5&@%&1 QMHZ)H § 3&”@\)7 %1§§b)1%93 9%)5’“}1615#?? 500
M TG5000), 195 (5, 252, {0, 318) 3.37.(0 40,3 GH)s, 21), BG56 @n, 4H), 6.52

6 17 | gy fa il ) %67 (m 49, .52

2- Cycl opent 2-enyl - N- (2, 4- di net hyl - 6- nor phol i n- 4-yl - py
&|(9|4n )l -acet am de
1bc Dimel: yl—6—mo; pholin-4-yl-pyridin- -3-yl)-3, 3-dimethyl-butyramide.
Yield: 53%. LC-MS (m/z) 306 (MH"); tr = 1.26, (UV, ELSD) 99%, 98%. '"H NMR (500
MHz, DMSO-de): 1.05 (s, 9H), 2.07 (s, 3H), 2.18 (s, 2H), 2.19 (s, 3H), 3.37 (m, 4H), 3.67
(m, 4H), 6.54 (s, 1H), 9.01 (s, 1H).

1bd N-(2,4-Dimethyl-6-morpholin-4-yl-pyridin-3 -yl)-2-(3-fluoro-phenyl)-acetamide.

Yield: 15%. LC-MS (m/z) 344 (MH"); tz = 1.54, (UV, ELSD) 100%, 100%. "H NMR (500
MHz, DMSO-de): 2.00 (s, 3H), 2.11 (s, 3H), 3.37 (m, 4H), 3.64 (s, 2H), 3.66 (m, 4H), 6.52
(s, 1H), 7.08 (dt, 1H), 7.18 (m, 2H), 7.38 (m, 1H), 9.34 (s, 1H).
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Yield: 13% LC-M5 (mz) 316 (M#); tR 1.25, (UV, ELSD)
97% 94% 1H NWR (500 MHz, Dvsd 6) : 1.51 (m IH),
wa.20/00m4e31 H), 2.06 (s, 3H), 2.17 (s, 3H), 2.28C{MK2006/000123
2H), 2.35 (m 2H), 3.07 (m IH, 3.38 (m 4H), 3.68

(m 4H), 5.73 (m |H), 5.77 45n |H), 6.54 (s, |H,

9,09 (s, :
Tbe %%E-ygjoéﬁ’-%%ﬁ?w—(‘é,(244-61Wﬁé’%ﬁﬂne’#ﬁe%ﬂdﬂmri@w-ybyr i d
acetamide.yl ) - acetam de. Yield: 12% LCMS (mz) 332 (MH);
, 1,50, (UV, ELSD) 99% 95% 1H NVR (500 MHz, DMSCd
Yie: 62% _ngglw(s(@n/@gw (MEED; t@T 1.?81)(UV|1_|) Ensgosmg%@ HP%AQH@EMR (500
AR , . m ,
yfg&@ Ddolitat® (S aihea GG g il 1 0h gy 12D) Ba s, 3m),
G avetHRy 216 | 228¢md2H), 3. , 4H), 3. _
1H (2, 4- d)iymet ﬁ;glamg! nmor gmﬁol [ )n-347’-7y(lm- 5@. 3d|67n(n§"§/}f05’ -6z§r3ri(<su’e1.H)’ 204 (s,
Nield: 40% LC-Ms-TOF (miz) 320 (MH): tR 1.5 1, (WV,
ELSD) 97% 100% 1H NVR (500 MHz, DMSO-d 6) : 0.87 (d,
1.21 (m 2H), 1.60 (m 3H), 2.05 (s, 3H), 2.16

6H) ,
1bf g??, 43P luoro-pleniyt) :N-ZhH-dirBerBill--or phdYin-ByBcridm-330 . acetamide.

Yie@h?%- g@?@%‘/@%@%ﬁmte 7 143%i(H¥ RY:SD3 94%s pABI {HNMRI(500
MHpyDMS$IO¥d g3 3, noe.

Mg 30D gﬁﬁ?’?&?ﬁhﬁz’f P D343 (5 2ED 368 gm0, 6.52
s, 15’9’ éﬁ%(@yhﬁbﬁe”ﬁt(m,éaé,t%/w GhlH).i de (0.19 nl) were

di ssolved in acetonitrile (5 nL) and heated to 150 C

for 10 mnutes in a sealed mcrowave process vial. The

1bg edethylgrentinsiddced m&dﬁ@?ﬁﬁfﬁ-ﬁzaﬁﬁ%@lihﬂgf%%ﬁﬁﬁgl)-amide.
v LSS TS 9537 ks oy v s
MH, mMgb-(%g; G@Nfﬁ&%, BHBSLREQ{H{%}Q%?W E&B)eo@@%ﬁ)égbg(gﬁm, 2.28

mz) 3

(tﬁ)ﬂ&di (@5(4@18;\8-.67 (DMBOY 668 (5, 1H)22.00 113, 1220, 1.52 (m 2H),
1.61 (m 2H), 1.77 (m 2H), 2.05 (s, 3H), 2.17 (s,
3H), 2.24 (m IH, 2.26 (m , 3.37 (m 4H), 3.67

2H)
1bh C -Demi-N- athyl+0¢mio in-4Lyl- zz’—-l,-c.e i
b 5205 bk Sl B S

. d e prepare
Yielfilotn HieMS (ee) Yist Tzt | 2600UBE ISP A15YA HAXMR (300

.Qn@t ne LDl
?Hjﬁ?’y QP SRS CRIED 08 R 0y P06 Gl D7 54791 2 35 R, 235
m, 218, .0 .8 H)Y3.68 ki, A5, . 3
(220 307 o D) S0 o o 41 SR 30, 34 . 1,
- Qd 6) : 1.11 (m 2H), 1.49 (m 2H), 1.60 (m
4H), 1.77 (m 3H), 2.04 (s, 3H),

1bi 2-Cyclohexyl-N-(2, 4—dimethyl-6-morpholz'n-4—yl—pyrz’din—3-yl)—acetamide.

Yield: 12%. LC-MS (m/z) 332 (MH"); tg = 1.50, (UV, ELSD) 99%, 95%. 'H NMR (500
MHz, DMSO-de): 0.98 (m, 2H), 1.20 (m, 3H), 1.71 (m, 6H), 2.05 (s, 3H), 2.15 (d, 2H), 2.16
(s, 3H), 3.37 (m, 4H), 3.67 (m, 4H), 6.53 (s, 1H), 9.05 (s, 1H).

1bj 5-Methyl-hexanoic acid (2, 4-dimethyl-6-morpholin-4-yl-pyridin-3 -yl)-amide.

Yield: 40%. LC-MS-TOF (m/z) 320 (MH"); tg = 1.51, (UV, ELSD) 97%, 100%. 'H NMR
(500 MHz, DMSO-de): 0.87 (d, 6H), 1.21 (m, 2H), 1.60 (m, 3H), 2.05 (s, 3H), 2.16 (s, 3H),
2.25 (t, 2H), 3.37 (m, 4H), 3.67 (m, 4H), 6.53 (s, 1H), 9.05 (s, 1H).
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2.16 (s, 3H), 2.28 (t, 2H), 3.37 (m 4H), 3.67 (m
4H), 6.53 (s, IH), 9.06 (s, IH. |bm Hexanoic acid

w0 2006/0d213t hyl - 6- mor phol i n- 4-yl - pyri di n- 3-yl ) - 2ROT/ME2006/000123
Yield: 51% LC-Ms (mz) 306 (M#); tR 1.39, (UV, ELSD)
99% 99% 1HNWR (500 MHz, DMBE®-d 6) : 0.88 (t, 3H),

, 16
16162 el 2 fr_q?meI%n%@%%hoiﬁggyé%ézp%?ﬁryMWetmé%S3
2 4(131me|t -6 ﬁo%oﬁﬁ# Yy riglden ?llaﬁgpe %0 ?zg %)I and cyclapent%la 7t¥l chloride

| or o- 2- met Hoxy~6- no
(. 1901}7@) Wp@fdlgﬂob@dma me&mﬂrﬂ@ é IdL) &iPheatdd- tb’BSO RCZpr Bbrhinutes in a

wl%% ssr&es%svi%l( JF% reﬁlﬁjs?)@g %e I%g ?G{%m‘(%#{rytg/%rg 5&%9!9 @nd purified
by flash cRtdmatdgréaphy( (8i03 ﬂi):ptaﬁe/étﬁylﬁﬂétatél(j) 1) t§ fLZ‘KlSﬁ 174 049% yield) of

the e Roripoues A ecbiia et Hohg NS fo/p At (VL) i =By, GIV; BEYI) 97%

ook el RO, ST, o118 S TR KT 7
2H)L\E-Iﬁ)5 (@DH):Q 17 (s, 3H),(124 @‘Jﬂ)LH)J.ZEG-(ﬁh 21?19 3(3m (n4hDH) ie@Qm 4H), 6.53
7 35 (m 3H), 3.50 (m 4H), 0 (m
(s 1§05, 'E_Dé“ . 6.00 (s, IH), 6.45 (s, |
IH) | bpN- (2- Chl or 0- 4- met hoxy- 6- nor phol i n- 4-yl - pyri di n-
)-3,3-di nethyl butyram de. Yield: 56% LCMs (mz)

Thej‘gﬁovgmpymppmds voer@ prepaitehd andlb @D)sl}g@%pt%l/tandm}ﬁ&p@ere

recr%liglhz%ﬁ thyl gf_ﬁjtate %%tg%t?at Schéq}za o%a@‘{y ( S ?H)S 0 gm4 5

1bl 3-&€(yclopl)zntyl N—(Z 4—dzmethyl—6—morpholm 4— l yrzdm 3- yyl) gro IJonamz e

ielt %5 (OB Ripioh 229 Ol s 1 aJV;aEn/sDLep%sa g '3 B (500

MHENISO. 85 l'lilirgg%Hf Yo (EP?Bésﬁ’%o/?m 9%6’ 1370 gﬁ?%o%f’{'zsm

2. 16:{5 73@{)( Qr1284H)2H),33 B’D(I(I,S4H)',’>Bl)67 (fn, 4H),(6553 (sHIHP 9065, (18P
IbrN—(4 Chl or o- 2- net hoxy-'6- nor phol i n-4-yl - pyri di n-3-yl

zbm)Hmam%WIﬂ&meMy%%o éﬂzdﬁn k%z Wszo%{) %de( I\/H+) tR

ELS(% 98% 98% 1
Y1e1@)51°/11€@, § (mE) §E(ME ), & = 24P, (IEVAEL$ID) 99%i) 9993.. H)NMR(soo

M PO S ot 4T Rl 6o B0 3050 B 5 1D, 227

(t, 28X 48] (en, ¥H), 3.67 (m, 4H), 6.53 (s, 1H), 9.03 (s, 1H).

1bn N-(4-Chloro-2-methoxy-6-morpholin-4-yl-pyridin-3 -yl)-2-cyclopentylacetamide.
Yield: 53%. LC-MS (m/z) 354 (MH"); tg = 2.68, (UV, ELSD) 98%, 99%. 'H NMR (500
MHz, CDCL): 1.25 (m, 2H), 1.50-1.65 (m, 4H), 1.90 (m, 2H), 2.45 (m, 3H), 3.45 (m, 4H),
3.77 (m, 4H), 3.90 (s, 3H), 6.20 (s, 1H), 6.50 (s, 1H).

1bo N-(2-Chloro-4-methoxy-6-morphol in-4-yl-pyridin-3-yl)-2-cyclopentylacetamide.
Yield: 69%. LC-MS (m/z) 354 (MH"); tg =2.39, (UV, ELSD) 99%, 99%. '"H NMR (500
MHz, CDCls): 1.25 (m, 2H), 1.50-1.70 (m, 4H), 1.90 (m, 2H), 2.35 (m, 3H), 3.50 (m, 4H),
3.80 (m, 4H), 3.85 (s, 3H), 6.00 (s, 1H), 6.45 (s, 1H).
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Nane Supplier CAS no. Cat.no. 1-Cyclohexenylacetic
acid Alfa 18294-87-6 19462 3, 4-Di fl uorophenyl acetic
waehe/WBaR 658- 93-5 F02874E 3- Bronophenyl acet i eCa®iK1006/000123
Al drich 1878-67-7 28,886-1 3-Chl orophenyl acetic acid
[ h1878655C63359 47
o (ot drich 351-35-9

Ibpg fgﬁ(g:ghf ! el A?%%?g; f—i 9’%2#\9 5’?’5)}7’?’ lgr )-R) XadimerlyIbutyramide.

Vit 5598 L{AME ,m@mﬂ(m?i af QQ?E@V EIRI969b 019381 epy NMR (500
drich 39545-31 49 pent’ene-’I" "- acet’i

}er@% Dk i10Ks, PEBEB25 €5, 8HY3.90 @BHD, 27mnﬁylm; m) 6.00 (s,
1Hﬁgug(él y ch 581-96-4 31,791-8 2-Phenyl acetic acid
Al'drich 03 82-2 Pl ,662-1 2,4,6-trichloropyridine

Al drich 16063-69-7 63 353-4 4 ABCR 21640. 48. 2
Ibq%\lvg-éggolrgrf %ht%g¥ | )g%q‘ig'@&gq' C-,y?-é)kflq’jm3Cyl);é,|35d1mdwib(uryramzde
Y1e1k939°/<292€9M|§42(ﬁ§zg%4§ {ﬁfﬁ*j e i;é/é RASTELNS Ph OB )'B;P*% NMR (500

Al drich 1505
MHz DY SO-d5) éﬂO&g@H)sZ)-IS'(s 2H), 3.45 (m, 4H), 3.70 (m, 4H) 3.80 (s, 3H), 6.45

Di net hyl phenyl acetic acid Vitas-M

s, @i@g39£%%§6T880003%7p3 5y5 Tri met hyl hexanoi ¢ aci d

Acros 3302-10-1 26944- 0250 3, 5- D met hyl phenyl acetic

CR 42288-46-0 C-42288-46 3- Cycl ohexyl propi onyl
1br 2@( ?@B qe&o Aﬂ%@oﬁ%%fﬁ@lln'@ﬂ@MWWZ) propzozamzde
I

Yo R PSR 380 PO e s 7 Tl B 385 Banam cs00
MHZADMS@ -B5)4 aﬁl(toBHmmeZManH) 18l450(m, o) 0% 76 GRCASS, 8180 (s, 3H), 6.45

6317 4-Fl uor ophenyl aceti ¢ acid Al dr
(s, li’g g@%f%l . 330-4 4- Met hoxy-3 -net hyl phenyl acet| c acid

Vi tas-M 4513 73-9 TBB000371 4- Met hoxyphenyl acetic acid

Al drich 104-01-8 M, 920-|

Table 1. Reagents used for the preparatlon of compounds in Example 1.

Name Supplier CAS no. Cat.no.
1-Cyclohexenylacetic acid Alfa 18294-87-6 19462
3,4-Difluorophenylacetic acid ABCR 658-93-5 F02874E
3-Bromophenylacetic acid Aldrich 1878-67-7 28,886-1
3-Chlorophenylacetic acid Aldrich 1878-65-5 C6,335-9
3-(Trifluoromethyl)phenylacetic acid  Aldrich 351-35-9 19,335-6
2-Amino-4,6-dimethylpyridine Aldrich 5407-87-4 A5,180-7
2-Chlorobenzyl chloroformate Aldrich 39545-31-8 49,379-1
2-Cyclopentene-1-acetic acid Aldrich 13668-61-6 C11,285-2
2-Naphthylacetic acid Aldrich 581-96-4 31,791-8
2-Phenylacetic acid Aldrich 103-82-2 P1,662-1
2,4,6-trichloropyridine Aldrich 16063-69-7  63,353-4
3-(3-Chlorophenyl)propionic acid ABCR 21640-48-2 TWC2925
3-(4-Methoxyphenyl)propionic acid  Aldrich 1929-29-9  M2,352-7
3-(4-Methylphenyl)propionic acid Aldrich 1505-50-6 11,826-5
3,4-Dichlorophenylacetic acid Aldrich 5807-30-7 28,000-3




4- Met hyl pentanoic acid Aldrich 646-07-1 27,782-7

5- Met hyl hexanoi c acid Matrix 628-46-6 3527 Ben2yl
wohbwroot@smat e Al drich 501-53-1 11, 993-8 Bi cycPOI/DK2006/000123

| ] hept-2-yl -acetic acid A drich 1007-01-8 12, 726-4

BIS (2 chI oroethyl)ether Al 48 ch 111-44-4 C4, 113-4
dAL-driech-5202-21-7 (\1“ 450- 7

3 43} g’ﬁ'@ﬂ{ewlﬁ‘éegmc“%ﬂﬁl ori datas-cast erl 72823680 2 BBKEI6T

3,5 5epd rirch I 4-8 14, Xan .
A o681 055 465-0  LosRary 28040230

3 5d11mﬂwinhenﬂa@etmam ch 54&31&11 17, 792288-46-0  C-42288-46

; 36-3—T3-809-|
3-Cifip el WL%CE% AL B08S 1 ukea PARRSE fo. 1330750
3-Cy¢lopamyl éry&ehipydd di N- Adrich -
y h\/?fp()%& - \/mgitﬁﬂvl net %acgg:m ni_um h(e)xa?gl uor ophosp%atae

3-Flugrgphenydecetingrid aci d Al dAddrh:h124 07331-25:B75- 3 maoys

Z. Tal vyl ae 1
vo:oo/_ U‘-l'LUI cetd
+ C%&@hmh g@éﬁ zfn?roéld‘lh‘s 810- 5ABHPIm | odPtRO-AF er ch o
4Flﬁ6ﬁ)]3h&i§/-15:eﬁaaéid5 8 sodi umidtchri te Augsispls 7632-FP38h 4
091-2 Tert-bvltylacec acid Aldrich 1070-83-3
4- N%@%X@*@?‘ﬁﬁ/k&ﬁ@ﬂﬂ@lﬁ@@@yvﬂeﬁ%r| de ASTH-73% 3900BBOQDI]
e-3—-dcC aCl u Al UUU'-r
e Bt - LRy i on G988y 7 13753809
4-Methylpeptanpizreeiar bonyl chl atdrida Zl nc Bhelo7gh 5237%753@4

20 00Q_ 0O

5-Methylhexanoic acid Matrix 628-46-6 3527

Benzyl chloroformate Aldrich 501-53-1 11,993-8
Bicyclo[2.2.1]hept-2-yl-acetic acid  Aldrich 1007-01-8 12,726-4
Bis-(2-chloroethyl)ether Aldrich 111-44-4 C4,113-4
Cyclohexyl-acetic acid Aldrich 5292-21-7 C10,450-7
Cyclopentylacetyl chloride Lancaster 1122-99-2 14562

Heptanoic acid Aldrich 111-14-8 14,687-0
Hexanoyl chloride Aldrich 142-61-0 29,465-9
Isobutyl chloroformate Aldrich 543-27-1 17,798-9
m-Tolylacetic acid Aldrich 621-36-3 T3,809-1
N-[(Dimethylamino)-1H-1,2,3- Fluka 148893-10-1 11373

triazolo[4,5-b] pyridin-1-

ylmethylene]-N-

methylmethanaminium

hexafluorophosphate N-oxide t

Octanoic acid Aldrich 124-07-2 15,375-3

Oxalyl chloride Aldrich 79-37-8 32,042-0
p-Tolylacetic acid Aldrich 622-47-9 T13,810-5
sodium iodide Aldrich 7681-82-5 32,245-8
sodium nitrite Aldrich 7632-00-0 51,091-2

Tert-butylacetic acid Aldrich 1070-83-3 B8,840-3
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In vitro and in vivo testing The conpounds of the

i nvention have been tested and shown effect in at
woeemstooone of the bel ow nodel s: Rel ative ef f| urCrimsaowginoo123

the KCNQ2 channel ., This exenplifies a KCNQ screening

protocol for evaluating conpé@inds of the present
i~ a ssav—heasuktes-the relative effl ux

T A e ahammo il v SI0PEOa-tout 1635953

Thi @it Qcig@ Net nod desghilEd by fapysst, al—tFang:
higPRE D A B8 D Pl 200082 5. 3377-0p8P
TrapER@hpaylalssi um channel s wilddich he rm®|3f948:éaon| onlsI 13,430-9
.bed be o adequat e nunber o cells
Cycg)ﬁg(%{a%gcea%opgis%w%ﬁ%nol tage-gated KCNQ2 channel s were

Zinpl ated at a density sSufTizgg /R TO yi59'34;i4_§6_c40m’i 26,'95§-8
rono-layer aop the day hefore the experinent. Thé Cell’s

were | oaded with 1 nG/m [86Rb] over night. On the
day of the experinment cells were washed with a _
HBSS- cont ai ni ng buffer (Hanks bal anced salt sol ution

In vitro\and4a vivoaeythipvi t r ogen, cat# 14025- 050). Cells were
VImre-i ncubat ed V\l/i@tlh drug for 30 m nutes and the 86Rb+

Thegpmpes%n%lf the inentiondwve heen tesitdand shalvnedfeceintat Riastame of the
beloPm@hipot asi um chloride in the continued presence of
drug for additional 30 minutes. After a suitable
i ncubation period, the supernatant was renoved and
countﬁd i.n a {gi quid scintillation counter (Tricarb).

Relgtgye efilyg frongh ghe KGOS channebdi um hydroxi de and t he

. . . ive efflu
TR0 o KON G ol ool ar b Bl oot TR ey
investipse rljhe @savy Suysevres BRIvElativy JfiflusmivisGEh the QIENQO chahiRl, and was

e an EC50 of less than

R e B B TS b Tone s,
Screers¥91) & 39533aNfo2 ABREMotAGH R Sidagly wigxﬁﬁe fi ﬁp&gﬂgés cribed

the inventionare considered to be use _
belopi eat nent of di seases associated with the KONQ fanmily
pot assi um channel s. El ectrophysi ol ogi cal patch-clanp
recordings in CHO cells Vol tage-activated KCNQ2
An adequatsiisnbve o€ OHEQ osltbethbly expresimgBlolage-Eied RENE2 B¥anHSE were

plate%fat a density sufficient to yield a confluent mono-layer on the day before the
experiment. The cells were loaded with 1 pCi/ml [86Rb] over night. On the day of the
experiment cells were washed with a HBSS-containing buffer (Hanks balanced salt solution
provided from Invitrogen, cat# 14025-050). Cells were pre-incubated with drug for 30
minutes and the *Rb* efflux was stimulated by a submaximal concentration of 15 mM
potasium chloride in the continued presence of drug for additional 30 minutes. After a
suitable incubation period, the supernatant was removed and counted in a liquid scintillation
counter (Tricarb). Cells were lysed with 2 mM sodium hydroxide and the amount of Rb*
was counted. The relative efflux was calculated ((CPMsupe,/(CPMsuper+ CPMear))cmpd/
(CPMiuper/(CPMiupert CPMeein))1smm k) *100-100.

The compounds of the invention have an ECs; of less than 20000nM, in most cases less than

2000 nM and in many cases less than 200 nM. Accordingly, the compounds of the invention
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conventional patch-clanp recordings techniques in the

whol e-cel | patch-clanmp configuration (Ham |l OP et.al.
weéhowsgerdr ch 1981; 391: 85-100). CHO cel | s w paTaiK2bI6H00123

expression of voltage-activated KCNQ channels were

grown under normal cell cultsge conditions in CO

i ncu and_us for el ectrophysiol ogi cal
are ‘5) Cﬁ@:beius?ﬁ@ 83/'3“@ seigenholidipgages a@q@ecbmthilm KENQ family
nv
tSRRMNENSn¥Er € activated by voltage steps up to + 80
poln increnments of 5-20 mV (or with a ranp protocol)
froma nmenbrane hol di ng potentl al between - 100 nV and
al . ..J Neuroscience 2001; 2 1

Ele;(tféé’)h%}‘égémt %ﬁahrl #’H%P EACREdipgR¢Qrdlsi cal ef f ect s
Voltapdueathtey KUNQZ IR Wsre ‘P@Jo?de%l‘f?drg %@@&n‘@ﬁb%@ﬁs by use of

paraneters of the voltage-activat
COHE%I}S@@PIa?aFC;h demp seeordings taehragues viatheovhadldreabpastivclaop t he

con A8 ARIEOR LY, PRIV HOOHEE USRI Ut st

explesgion bﬁmlmgaantrtrdwcsKCBmz chAnheé weyao,agrswﬁ Rinfiér RrmbN&1 culture
tivat eshol d or. an increase in the maxi mum

con lﬁaﬁwoéfguna&the piedifor ¢lecteopprsiologicabrederdingad e’ ddye after

platﬁfgt KN b&aﬁﬁﬂﬁ @HQﬁl dl@ %&e‘?@ﬁ&ﬁlaﬁtﬁﬂ)y%ﬂﬁ gpcf l}rpgo + 80.mV in

onpounds” usef ul I seases W ncr
lncra@t:mte of §-20 thV Ker W;dih heqpsp arotddotcfarm phyanlﬁl’aﬂ@h(ﬂding potential

ol 15168 00 RS e L

55386654 HNThe Wetteophysieloaedl QM %&&%etb; tH@E&hﬁ&ﬁg%&t &luated on
with mRNA codi ng for KCNQ
vm1%¢§d?§ﬁ@pgte1(s\yﬁﬁ§ mltagq:—actn@tgdéi@g@ggaemz BeckbBo@fte9 Bn the

et RS Rl e et R BBt e ERG erd e spui.

activated by voltage steps fromt gemr;)errbr atne hol48| %
I t -100 nVv and -4 u o +
Sonf? e S oBROlRGS G hG imgmbap sk bes @sqeanptmmdm-wamﬁ of
the &kl@&!dnqﬁfh‘éﬁéle loPGh fiitkeaSd fnBhL ﬁlakﬂﬁkﬂg %(d {Jﬁgss%l%nggrlfgn

wer e eval uated on vari ous par ane

expagtsidite geerease i mlilvi@lﬁtﬁeurdﬁ@kl@méﬁbmdahus‘ﬁﬁh@the dompMlirgls useful
dggagg‘k, X eff cts on the aﬁ{]fava iopn threshold for the
in il rseanj1 e 0% ?%OWEQ A -ilE GRECPSBur r ent  wer e

st udi ed. The hyperpol ari zing effects of some of the

ounds were also tested directly on the
Electr mljlysiological recordings of KCNQ2, KCNQ2/KCNQ3 or KCNQ5 channels in

oocytes

Voltage-activated KCNQ2, KCNQ2/KCNQ3 or KCNQ5 currents were recorded from
Xenopus oocytes injected with mRNA coding for KCNQ2, KCNQ2+KCNQ3 or KCNQ5
ion channels (Wang et al., Science 1998, 282, 1890-1893; Lerche et al., J Biol Chem 2000,
275, 22395-400). KCNQ2, KCNQ2/KCNQ3 or KCNQ5 potassium channels were activated
by voltage steps from the membrane holding potential (between — 100 mV and — 40 mV)
up to +40 mV in increments of 5-20 mV (or by a ramp protocol). The electrophysiological
effects induced by the compounds were evaluated on various parameters of the voltage-
activated KCNQ2, KCNQ2/KCNQ3 or KCNQ5 currents. Especially effects on the

activation threshold for the current and on the maximum induced current were studied.
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menbrane potential during current clanp. Maximum

el ectroshock The test was conducted in groups of male
woi2em/si4Bg corneal el ectrodes and adni ni st eri RGT@K2006/000123

square wave current of 26mA for 0.4 seconds in order

i nduce a convul sion charafterised by a tonic hind
e Epi | epsy Research 1998,

et al.
The b{ﬁ%ﬁ@&rﬁs' < fg aerBTen%% HSaeRmaRPUSHS 2(5re 8lsPi tlesi@daldp'cwly on the
membmuepdteﬁﬁalmhﬁ? clfréntichysed by intraperitoneal |
i njection of pilocarpine 250ng/kg to groups of male
m ce and observing for seizure activity resulting in

Makﬁ’?i %ieﬁﬁ%?flme within a period of 30 m nutes ggggrr

nmacol ogy Bi ochem stry and Behavi or
Theétsit V88 tofdifs}ed iftigemips iof &laleSMics WERg cbﬁ{eﬁlséiéﬂtlg)ggffﬁd é%lmlfustermg a

Squa@ 4y afg('? C@‘%ﬁér}%n § gg’i”tégr%l 5@75%2&1(12 %}V\ngg‘[tougg@e@mdeulemm cheracterised
by d 1oBiciE BRbRIASHR KWIJZQ%‘E b gi?%r"]lg% ﬁ/%éiseézgf)% gg&}#oéﬂ:b 319-229).

extension in response to C
gr oups of nale m ce. The first nouse of each group

eI ectroshock at 14 ni A, (0.4 s, 50 Hz) and
Pllocg@%%ﬁ'% dSdAITeS o zure activity. If a seizure was

Pilocdrpiae \nﬁﬂlcédl Seifuttd 8BindRSE b g/aﬁgﬂ EH%JU%B oﬁ gﬁo{‘q%éitne

however, if no seizure

250Rg ke dh eraRs of melecnise dmbybs?;rwmg fo'flsemuneraoﬁﬁ@weeul‘ﬁﬁg in loss of
ostﬁﬁ%ﬁhﬁ‘q tAbd 8%%0&1? u%s tt Z?treaé nt It oup ehavior
P FPSerZure © res etk diarnacalep Rinehenistes @dBehavi
1993péﬁt§/21e312&)etrazol e required to induce a clonic

convul sion was measured by tined infusion of _

pentyl enetetrazole (5mg / nL ?t OI 5 rTL{:(ran ?KILS% |e{1tg| a

K groups of male m

Electiad s@bui Aichrtfiofd it o ogy 1986, 38, 697-698).
A modifigationzothaep- mbdm meﬂmde(Kmbau St gRicartoh Research 1957, 1-12)

el ectrodes jnto the
was 'lés@alt@ ﬁét?tml?lle G meélan Bn‘ s%old to ?n uce tonic hind-limb extension in response

to corneal electroshock in groups of male mice. The first mouse of each group received an

electroshock at 14 mA, (0.4 s, 50 Hz) and was observed for seizure activity. If a seizure was
observed the current was reduced by 1 mA for the next mouse, however, if no seizure was
observed then the current was increased by 1 mA. This procedure was repeated for all 15

mice in the treatment group.

Chemical seizure -threshold test

The threshold dose of pentylenetetrazole required to induce a clonic convulsion was
measured by timed infusion of pentylenetetrazole (5mg / mL at 0.5 mL/minute) into a
lateral tail vein of groups of male mice (Nutt et al. J Pharmacy and Pharmacology 1986, 38,
697-698).

Amygdala kindling
Rats underwent surgery to implantation of tri-polar electrodes into the dorsolateral
amygdala. After surgery the animals were allowed to recover before the groups of rats

received either varying doses of test compound or the drug’s vehicle. The animals were
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anygdal a. After surgery the animals were allowed to
recover before the groups of rats received either
woanosimagi4sloses of test conpound or the drug' s venine2e06/000123
The animals werestinulated with their initial after
di scharge threshold + 25 mA 82ily for 3-5 weeks and on
re severity, seizure duration, and

SRR G G 1B PR GechreIheld e oA el TGt Biecks and on

.y inpcal. . .
Bt Bl gL A Y o i
wergawtada(Ravérey SlesiroystephnlsgidpheihdClisicHeNardFRsIIaS Y72, 32, 281-

294gtsasuring the tine mce would remain on rotarod
pparatus (Capacio et al. Drug and Chem cal Toxi col ogy

1992, 15, 177- 201); or by neasuring their |oconotor
activity by counting the nunber of infra-red beans

SidgeHeeted in a test cage (Watson et al.

7, 36, 1369-1375). . ot.herm c
Ce‘%%? havas, %ﬁ%#f#iﬁ%wzrméaﬁaraé by Bigainind g i ie would
remeonpowtttodegparaea&iabeclo By aleDi-dyesind €RdmitalPr ARSI 1992, 15, 177-

(nplanted radiotel emetry transmtters capable
2018 b3 MR JRcamOtariaetivie b eouaking Fiysinsten g irdacked beams
Vi 70 . j petJ
croBetant et o AT e RO RLI GRS
Hynogheamir avtidnyoratheianimalaoate pody tetgeidigretod tiendoagpianPadtEMeasured

Lat s d, . thereafter, draw ng bl ood sanpl es over 20
by i rec@Pprobt et Fadlq e tle e spaie of mhesuring

tempdratvly (Keehdy ¢t Anysidi quB ) { NE{4G!
for rruldgﬁ’le ; V\herel'yn: O:qg% s 0 oﬁbl%wggz:lhbgfggg%ﬁd R is
i ndependently selected fromthe group consisting of

Phalké! .cyano, Cl-6-al k(en/yn)yl,
2 .agggggﬁl%al k(en)yl, C3-8-cycloal k(en)yl-GCi

The phamdctleinétyaprpbertibabOhEtoBpaddds Srrd @dt¥imined via. i.v. and p.o. dosing
halo-ﬁs- -cyclo Ik(en%yl, al 0- C3- 8-cycl oal k(en) yl -

to Spragye oweéfﬁgt%ﬁrf% thepeplipt, drav(ies bleayl yaroRlgs over 20 hours. Plasma
detrSi

won @ugn&&éﬁe’gilhit% en S{%%-ng?g*%wgh/ yn)yloxy; and



R3 is selected fromthe group consisting of
Cl-8-al k(en/yn)yl, C3-8-cycl oal k(en)yl,
wQ20w/0yiaB oal k(en)yl -C 1-6-al k(en/yn)yl, opti oraring2006/000123
substituted Aryl-C 1-6-al k(en/yn)yl, optionally
substituted Aryl-C3-8-cycl oad¥&(en)yl, optionally
CL%TQFS‘ ituted Aryl- C3.8-cycloal k(en)yl -
-b-a

| k(en/yn)yl,
1. Cl-Acampoend yavind th€ge@rhlgberqgy.cl oal k(en) yl -
Cl-6-al k(en/yn)yl, - 8-heterocycl oal k(en) yl -

1-6-al k(en/yn)yl, Cl-6-Rtk(en/yn)yl-
C3- 8- het erocycl oal k(en)yl - Ct2-6-al k(en/yn) yl,

Heteroaryl -C 1 _6-al k(e , oaryl -
ar yy- -8«(;)1/{? oal k(en)yl -

C3-8-cycl oal k(en)yl,
1. 6-al k(en/yn)yl ,
NR4R5- C1- 6- al 5-©@3- 8- cycl oal k(en)yl,
NR4R5- C3- 8- cy (en)yl - ®I6-al k(en/yn)yl,
C1- 6- al k(en/y I y-C 1-6-al k(en/yn)yl,
C3- g cycl oal k(en)yl oxy- Cl-6-al k(en/yn{lyl,
CS -cycl oal k(en)yl -C 1-6-al k(en/yn)yl oxy-Ci

- gh Slfe ‘en/yn)yl, halo- G .6-alk(en/yn)yl,

?I 631,8- cycl oal k(en)yl and hal o- C3-8-cycl oal k(en)yl -
Cl- 6- al k(eanén)yI wherein each of R4 and RS is

|¢ﬁ¢bwé @nd Ry isiallemhaehtlyr eoctel &t e r@lﬁﬁ@dlﬁfsh opﬁaéogen

d | k(en/ | k
G viop il sl bl e/ Gy oaes }?ﬂgciyer-elk(en/yn)yl
e T e R L R el &

\Aﬁerélk(?néyn))ﬂ €. a-ﬂk(em/ﬁbyﬂpma,r@; Bpocatli(@gylogyany one of

RL and R2 dependent |
ge?al %ﬁllgt %{??ﬁg B&?ﬂ? )éflﬂ’fga nng ofl S I ndependent|y
@3 ﬁ-sellekt(e& foyNthY leroupoBsisty ’?1 ?(F(ii,&(am))ewyn)yl Cs.-cycloalk(en)yl,

g i/Cl oalk en)yl C 1-6
LeCYR ARy hCyb-alerdrmyh apt@cgeﬂz s&bstmtgcbﬁpﬂmc% alk(en/yn)yl,
th Rl
R €
W cloale)yl-Cr o Bkl P HlletyyIFCIRhéErol ISR Ry I-
& %aﬁlgq' ng}y/%s}ﬂp%%yc?c%allﬁew}r{;@mq&(%ww iChg- aﬂk(eldm)yl-
-leker6d t
mgup 6 nyglldsﬁ%kl %ﬁ)@l @t‘%‘é&g&ﬂﬁﬂ ﬁf&?é 1 &, Jiie ?ﬁ, Heteroaryl-
-sevelpalkéenn kg Hnyewaryl@x Beyeyazlic(e )y - €El)s Hk(en/yn)yl,
NR'R® -Ci.¢-alk(en/yn)yl, NR*R’ -C;.s-cycloalk(en)yl, NR*R? -Cs.g-cycloalk(en)yl-
Ci.s-alk(en/yn)yl, Cr.¢-alk(en/yn)yloxy-C.¢-alk(en/yn)yl, Cs.g-cycloalk(en)yloxy-
Ci¢-alk(en/yn)yl, C3-3-cycloalk(en)yl-C1_6-a1k(en/yn)yloxy-C1_6—alk(en/yn)yl, halo-
Ci.s-alk(en/yn)yl, halo-Cs.g-cycloalk(en)yl and halo-Cs.g-cycloalk(en)yl-
Cs-alk(en/yn)yl; wherein

each of R* and R® is independently selected from the group consisting of hydrogen,

Cr¢-alk(en/yn)yl, C;.s-cycloalk(en)yl and Cs.g-cycloalk(en)yl-C.¢-alk(en/yn)yl;
as the free base or salts thereof.
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Cl-6-al k(en/yn)yl, optionally substituted Aryl-C
1-6-al k(en/yn)yl, optionally substituted

wanyle/083r48- cycl oal k(en)yl, optionally substituPe®d/nK2006/000123

Aryl - C3- 8-cycl oal k(en)yl - Cl1-6-al k(en/yn)yl,
Het eroaryl - C 1-6-al k(en/yn)yb4 Heteroaryl-C

3- 8- I k |, t ] -C 3-8- | oal k |-C
- LR RR SRFE 1 Bt Wdeor o no to ol & i 7

wherein R3 is selected fromthe group consisting of
G -8-al k(en/yn)yl, C3-8-cycloalk(en)yl-C

- 1-f5 sempewnd)agagrding toslaimravhsreisugaistli t ut ed Aryl -

Cl-6-al k(en/yn)yl, optionally substituted
Aryl - C3- 8-cycl oal k(en)yl and Heteroaryl -

- CIA Gerapdafnelracyoriiflg. to Any SneoNmalR -2 GmeFcH 8i3hb® RABNA RA%

of. cl ai 1, 7 and 8 wherein optionally substitute
ArS{ePRRgFIHY selgeied from e syaupteonsistingrofifirseals@yn)yt.uent

I rgleReel eel e (I ( p $ting of

ha@gggn, l“b&(fzﬁ%{: @%E g%{lgﬁ%éﬂ&ﬁ)sgaﬁge%r%ﬁ,%1-6-agl’k((e)n/yn)yloxy and
ChaRgew.cl oal k(en)yl, C3-8-cycloal k(en)yl-C

1-6-al k(en/yn)yl, halo-C 1-6-al k(en/yn)yl,

hal o- C3. 8-cycl oal k(en)yl, hal o-C3-8-cycl oal k(en)yl-C

. 1-Aﬁe(ﬁh15’dltﬁﬂ/aymr&i|n§ t6-dfin lvHeahh xeﬁlyﬁloa%qf e )C)ll.F-_alé(en/yn)yl.

C3-8-cycl oal k(en)yl oxy and C3-8-cycl oal
i.6-alk(en/yn)yloxy .10. A conpound according to claim

SRR BB

s bhlegtre dr fvherwirt REisdiatvgen aANR? &t @ NoaIRG 1,
C -6-alk(en/yn)yl, halo-C 1-6-al lk(eﬁ(/r %ﬁ;’f} and
C -6-al k(en/yn)yloxy. 11. A conpound according to any

oRe:ofpoth@ h&%réin%% %@gt%ﬁé oF gy T%Swgeeriei?lq{ﬁlse lseeigctte(:"cfj frgrrnotﬂg group

t he gr.oup consi stin

( Qgrglspngef lﬁy-kﬂik(fvmﬁﬁmﬂbQﬁcﬁelydtlk@ym}il,ddjﬁg-@rcyda)k(gl@lyparri c

agl n ster, .

6 RN Sty substimtod $rvirGiralkGoAmply onignelinaubstituted
aA'r - Ty . . . ) )

2 (’Zl-é?f?f e o YPORMS Sibstingied AyL.Cracyclaallpyt-

i H-er2l5(Sp U e Beterpadel: C os-#kiengin) y Hropraopdaear hakyt)gl,
gflnb%g{a?yl-ﬁcg‘?'s'-éﬁfo'é\ﬁ!(én%yﬂﬁL?Qﬁ%kén?ynﬂ;‘fﬁ" -pyridin-3 -yl)-

- (2, 4- Di et hyl - 6- nor phol i n-4-yl - pyridin-3-yl)-2-thi oph

gﬁéég%b@%cgwg torphaipy Trwhergin B ivselgeied fremuthg erquprdogsisting of
- Gr. ik (RSP0 AT Hoalk(en)yl-Cy.¢-alk(en/yn)yl, optionally substituted Aryl-
Ci¢-alk(en/yn)yl, optionally substituted Aryl-Cs.g-cycloalk(en)yl and Heteroaryl-
Ci¢-alk(en/yn)yl.

A compound according to any one of claims 1, 7 and 8 wherein optionally substituted
Aryl may be substituted with one or more substituent indepently selected from the
group consisting of halogen, cyano, Cy.¢-alk(en/yn)yl, Cs.g-cycloalk(en)yl,
Cs.g-cycloalk(en)yl-C;.¢-alk(en/yn)yl, halo-C 1-6-alk(en/yn)yl, halo-Cs.g-cycloalk(en)yl,
halo-Cs.g-cycloalk(en)yl-Cs-alk(en/yn)yl, Ci.s-alk(en/yn)yloxy,
Cs.s-cycloalk(en)yloxy and Cs.g-cycloalk(en)yl-C1.¢-alk(en/yn)yloxy.



(2, 4-D net hyl - 6- nor phol i n-4-yl -pyridin-3-yl)-carbamc
acid isobutyl ester;

WwQ@-20@/0ehl4ar o- phenyl ) -i V- (2, 4- di net hyl - 6- nor phoPCTIAMK2906/000123

ridin-3-yl)-propi onam de;
E)%/2,4-Di rre%/hyl 6- rmrpholln 45§1 - pyridin-3-yl)-2-(3,5-d

10 A b G T bereip cignsti sl gy pmenby

11,

I smbsip:tuted azsmhdﬁ).e or more substituent 1ndepentl¥ selected frﬁmI the g%)uylconSIStlng

henyl )-i V- (2, 4-di net
pﬁ(f%@‘%hlglmgr P6§)a lé(@%@’a}ﬁldéiso Ci. 6-alk(en/yn)y1 and Ci 6 alk(en/yn)yloxy
2- (3, 4-Di chl oro-phenyl)-iV-(2, 4-di net hyl - 6- nor phol i n-4
-yI pyri di n-3-yl)-acet am de;

WA compounidrastdrgingBe any phobt Olafny] -4 D,staicﬂédﬂm;’bu)ﬂhs) beand HiQted
i V-(2, 4- Di net hyl - 6-

p Orllﬁﬁlf %}égppgeﬁlﬁ%qlﬁg 8fy1) -2 p-tol yl - acet ani de
2 (234-5)1ﬂﬁ’|ﬂryllhfiﬁ6ﬁl|p)r}(?llri-ﬁ 4 f’)gc elq?ﬁ% | afaliRd acid benzyl ester;
h°' b Dyiie hy%ﬁmrpbolnnzﬂhpmldln&ylb-cw ai@2¥%hloré-bézyl ester;

.”v? k(%@i@%ﬁﬁéé%@?’l@wn%m? RS gl ) meipnids;

|2%em diepropafecarbbii H@&ch& 2111%1&1%&9 16- lin-4-yl-pyridin-3-y1
|}?r$yhylpr® rmrEJho?, t pyrld%’n'g‘%ﬁom Yebyridinyh-

4:- d
%Iﬁlr‘il& c acid
d
( (2th2 QLIUEﬁé%BALl @m@ﬁ{)h%hﬁo - H:ﬁlﬁ 9 éry) ?—mlﬂpﬁg\ﬁ- -)flazgeﬁ)gﬁﬁe,
al %ﬁlyglobbxﬁd‘é(h%dnethﬂe@mzmcﬁhnaﬁyij r1d1r:1)’- -}ilg-proploéxamlde
- 3-
2 OB P ey s aosgihgyizoies, 4
1die (@F??O\k/o_-?ﬁﬁwdf?f g?ﬁ&ﬁﬁ%&? rrg rng%rgf{gl 1951—%% Ipyr1§/11|nr3d?/l% -PoRjpRamide;
2,% drRime hyl-6 -morphohn-4-yl-pyr1d1n -3-yl)-2-(3,5- d1meth§l—p?flen}&1) acetamlde
%IH}EL@? lﬁemﬁf’? -glcygg)gﬁ{i%xé}-gw I-g-ltc?lyl?:proplonaﬁmgde
@(Mcmompml)@vmngihebﬂhpr-éTﬂdrpﬁaﬁﬂ-@ gty ridfih )3 713 et e
t

DR RSB Gr o onath Srpbumptindhyl-Biisy 3 31 dbetimide;

E‘WIEQ(AY ﬂ?ﬂl@ﬂ)ﬁl )S-mcﬁ‘ho rﬁ S?E'—h c_11§/1|- Bl} 2rthiophen -Jrj-asetamidss v
S\é Qming@ryl 6-morphohn-4-y1—pyr1d1n— 3-yl)- 2-p-toly1dacgta?1:1_1del )-2-(4
;il(ég}%rgimp -@&2{1 Lo 9106|-Irl1%r1?h0 in- -glflr-lloyrlldm- -}}i) acetamide;
- (V2(244-Diirirethk VS- 91h43-lyl Eyt‘ildlﬂl?a_ ﬁyﬁ' (gltﬂﬂﬁoro}{le}hyiphenyl)

3-di net hyl -butyr  am d
acetam1de

N—(2,4-Dlmethyl-6-morpholin-4-y1—pyridin-3 -yD)-2-phenyl-acetamide;
3,5,5-Trimethyl-hexanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin-3 -yl)-amide;
Octanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin-3 -yD)-amide;
N—(2,4-Dimethyl—6-morpholin-4-yl-pyridin-3 -yD)-2-naphthalen-2-yl-acetamide;
Heptanoic acid (2,4-dimethyl-6-morpholin-4-yl-pyridin—3 -yl)-amide;
N-(2,4-Dimethy1—6-morpholin-4—yl-pyridin-3 -yl)—2-(3,4-dimethyl—pheny1)-acetamide;
2-Cyclohex-1 -enyl-N—(2,4-dimethyl-6—morpholin—4-yl-pyridin—3 -yl)-acetamide;
N—(2,4-Dimethyl-6-morpholin—4-yl-pyridin-3 -yD-2-(4-methoxy-3 -methyl-phenyl)-



12.

-(2, 4- Di net hyl - 6- nor phol i n-4-yl -pyridin-3-yl)-2-(3-flu
or o- phenyl ) - acet ani i de;

wa-28ietgzi4s[ 2. 2. 1] hept - 2-yl -i V- (2, 4- di et hyl - 6- ROT/DIK2DA6D00123

-4-yl- ryridin-3-yl)- acetam de;

2-(3,4-Di fluoro-phenyl)-iV-(26

;,%;%@gﬁ hyl-6-nnrpholin-4-y|-pyridin-3-y|)-acetaniide
yr pent anoi c acid

(20n¢- mmbmb}-gﬁwp%ﬁi g&h ﬂyﬂ'&lm@y{} Qé(ﬁ-rﬁeth%%? i SHoctgmide;

t
yr %&tﬂf ?‘;P b@ﬁ%ﬁh(dm"4'21 -pyridint3exy-3- (4-methoxy—phenyl)

( fol] 6- mor phol i n-4-yl - pyridin-3-yl)-acetam d
%r&bl taﬁﬁfkphexanm c acid

( 5 N4(-2d4 Banugnyl-ﬁmmplwimm - ﬁyr&dm@yﬂ) erﬁ‘-"t(?i Mé&etﬁxﬁ%pyr i di

- 5}%/ @r‘?ﬁﬁgﬁaﬁ Hé)S’PZ@ @%{’Tﬁ&rﬂlw =yl)- 2 (4 %ulo?o-phenyl) acetamide;
(B]"(Q D Hﬁétﬁ}’ﬂﬁ %o?ﬁ{dﬁ!ﬂod &’lnpyéhd\fljl%p}}ﬁ' 5 g d methgli %)utglranfi)ll gna

m de; and Hexanoi ¢ aci d

( 2NA2 - Riseethyl-GmenpholioH-yi- myhn-sw1)4m4(mﬁow %he%mg%etamlde
ﬁ' «g& ? ljlaeg ;nﬁgg (? 4- dlmgtﬂy I-rr]norpl){ohn -ryi—p:;rerm% ylg-

I\I-e(cztaﬁhti@ro 4- et hoxy- 6- nor phol i n-4-yl -pyridin-3-yl)-2
-C g%ﬁ?egtyl acet am de
N-%/ P%wnph%ylbré\kW&dmﬂpﬁeﬂ-mrmmyh-qsympﬁidm-s “W)-dcetmide;

RN AL B I3 dimet b figmembalinf3bypridinnd 20 ymyide
, 32- @depd:t;tJrZsmM-rl\é(ﬁ Aﬂ-dlmethyl 6-morph011n 4-?/1-pyr1d1n-3 r?fl)-aceﬁmlde

N- - 6- i n- 4
roéﬁuééﬁﬁgjﬂff 3]\? @n‘F H%n?‘f e6-’glgragwgnlgﬂmyéldm%:ylébmamae A

;2]
P e A A B B i T i
cc%wﬁwﬁpprmyl-wwgiememw 6-ﬁxm5phjdlm-4 ~yl- W1ﬁ13w1%géét?ngeor
2o T ARy P oA 5 Bifisine 331 propionamides and

CHEﬁ(aﬁb k Geid/(3,4)din 2
(? lﬁlc I@sal(% C)ediht eth@ﬁng&'g{%(%%gﬁhM ?gﬂ)léﬁln 3- ?713 -apide

?rg @rrpﬁy%y 6y -[aiphelingt- BLpyyldinldaylkgeyglyﬂentylacetamlde
Erx g gg;f :ﬁ}i&%ﬁ{d&(}s@mﬂn 4. §ilpyﬁ filK 1? %/Ji% biylagetamide
)@lpor@,hqlmgl_ ﬁi-pg{(lélﬁﬂy}ﬂ)—% B-@huysthydindyramide
N-~(4-Chloro-2-methoxy-6-morpholin-4-yl- -pyridin-3-y1)-3,3-dimethylbutyramide
N—(4—Chloro-2—methoxy-6-morpholin-4—yl—pyridin-3-yl)—propionamide
as the free base or salts thereof,

A pharmaceutical composition comprising one or more pharmaceutically acceptable

carriers or diluents and a compound of the general formula I:

R2

\”/(O)q -

NNRI

@
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13.

14.

Ris selected fromthe group consisting of
Cl-8-al k(en/yn)yl, C3.8-cycl oal k(en)yl,

wQ2ew/0yiaB oal k(en)yl -C 1-6-al k(en/yn)yl, opti oraring2006/000123

substituted Aryl-C 1-6-al k(en/yn)yl, optionally
substituted Aryl-C3-8-cycl oabk(en)yl, optionally
SL{gﬁe’r%:i uted Aryl- C3-8-cycloal k(en)yl-C
1-6-alk{en/yn)yl,
Cl-6-al k(en/yn)yl - C3- 8- het erocycl oal k(en) yl -
Cl-6-al k(en/yn)yl, C3.8-heterocycloal k(en)yl-C
1% Q1% den/ yn) yi, C1-6-al k(en/yn)yl -
C3- 8- heterocycl oal k(en)yl -C 1-6-al k(en/yn)yl,
Hetg}r&%lyl - C}:kzl- 6-al k(en/yn)yl, Heteroaryl -
Csa | amall K< (ie iy pendeleil e §edébiad 5 ; :
1- 6- al égen( n)yl, ? 4R5-}?:1- 6- alﬁkggﬁl?ésgn‘%ﬁg F%%g%}}{ho&n,
NI é'é-%?){éflazﬂa sy gipalkigrasieCaaesslaid bnal-Ky salkién/yn)yl,
Chalo=@J. I & 6- L, oxy-C
1- 6- a?lk%agﬁ yn) %BIM’ ha(lj(g bé§ ¢ g%lF%lg{yf;l{yg%lﬁgq—gﬁ-pycloalk(en)yl-
fpéﬁ-ﬂﬁqwmy rylelk(@3yByts] E?é-&gm;w nffloxy and

- | OXY, -6-al k(en/yn)yl, hal o-
cg?'%fa‘%ﬁé@@#ﬁ%@ﬁ%ﬁsﬂwﬁ@@ 83t oal k(en)yl and
hal o- C3- 8-cycl oal k(en)yl - Cl1-6-al k(en/yn)yl; wherein

eﬁgh o[ée R4 and RS is independently selected fromthe
9@0{§F§e Girdifeom H‘)g)g(qu)up W’S’@@@S‘?f %ﬂkmkM1Wl ?Zflaéwcloalk(en)yl,
-8 -8-.Cc oal k(en -
B S i BT B STl SOt vl ey lsteniymyl,
1aptionslly efbstituphiahryiCa gty Ik RATA! ShtlBallP e
I ACI easi &ﬁ@g{g_ fl Oﬁ\é |r‘?sa got assi um channel of a nmral
su%%cya?ioai‘ fr1-6-lk(en iyl £a-orabli(prfyn)l-Ch-erhete By Eloalk{dngyl-
(Ceail . . : : ¢
e T Gl T S R o
Cﬁ:@ol? Qﬂ@pcmloaﬁk(g@hg- {Qlkﬁlmﬂﬁ‘ylﬁyﬂ meﬁért@arﬁl'-?g.g-dﬂsger@fn)yl, Heteroaryl-
se ntr nervous system 15. e
%igﬁgggﬁ)ﬁ gj(?@ y%HZ? ?eﬂ?afgi‘%ﬁ@?‘?ﬁif(ﬁéy&%@ﬁ%ﬁn/ po)yHi sease
t -C ek @€/yinPyl; ted..- consi st | f
Zfii z eﬁ]; el;}ii scgr glgfys sz}%?d g?i/é%c?dsgcl)%(g@ly g’ r nelj f%%gcltyﬁioéﬂ%gﬁﬁl-
g ¢ I Eranhd (Eﬂafr%lk@n/ém)}d@rys(ignelk(@dﬁg_ ﬂneﬁ-@‘bweﬁg(en)yl?xy-
tk 0 | a . hicotine w.thdrawal,
R P AD T PR ent 1Bk S cobi(en gy ilo-
@1afaﬂi(iﬂyWYédmlmCLheyd@ilIZ('dﬁ}fw 6 FRAI6RT,S-FERaRELSHL ed

SorEr st Bieiiie opi lopti cus.  epi I epsy such as

eadh &R dad RS is independently selected from the group consisting of hydrogen,
Ci.6-alk(en/yn)yl, Cs.g-cycloalk(en)yl and Cs.g-cycloalk(en)yl-C;.¢-alk(en/yn)yl;

as the free base or salts thereof,

Use of a pharmaceutical according to claim 12 for increasing ion flow in a potassium

channel of a mammal such as a human.

Use according to Claim 13 for the treatment of a disorder or disease being responsive

to an increased ion flow in a potassium channel, such disorder or disease is preferably

a disorder or disease of the central nervous system.
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syndrones and epileptic seizures. 17. Use according to

Claim 15 wherein the anxiety disorders are sel ected
wonamwmwie3 group consisting of anxiety and di soPdems2ensd00123

di seases related to panic attack, agoraphobia, panic

di sorder with agoraphobia, pshic disorder w thout

agor aphohi a, oraphobi a wi t hout history of panic

5. d?@sc?ra@‘é?r,g%ﬁg @%%PZQWEW@, the dispuer pirdipnase torfep terakaslis selected
S [F&sh i i : [V e ul s rder .
post-P$§%ﬁ§?§gﬁ§??gg§ 3.§%§ﬁ§$@ﬁacule§§ nggg%mhq”MHCPmnand
dinsigradies pain disnwslers, nawwddegenérative disedes estrokervoicsiny abuse, nicotine

di d t ner.a di cal condition, _
su lg{dgﬁaél#ﬁadlﬁig%%gwa&ﬁm%‘ﬁder, separation anxiety
di sorder, adjustnent disorders, perfornmance anxiety,

hypochondri acal disorders, anxiety disorder due to
16. g dfsepgporfigite Slaimchidvharein thnsbimubdiserders-armshlextall from the group

j ' . ' di sorder not otherw se o
cohhg Yrague SR BRI SRR R RS e fusthes epilepti
neyndspachal quileptiaswizuresyr ai ne pai n di sorders are
sel ected fromthe group consisting of allodynia,
hyper al gesi ¢ pain, phantom pain, neuropathic pain

17. r @fsabesbrdifg @ eRghi s W&iﬁ%ﬂ&ietﬁ&fé()ﬂeﬁta@% %el@c%cp from the group
related to trigem nal neural gia and neupathic pa
r 6PBiag of anxighyzind disotddrs alsledismesrralated tb pait attalmkl 5go(§aphobia,

i aeur odegener atj ve disorders are se|ecte '

1 PEAE Bol e B B HERERE b Esarohanitiont omyeRiseagoraphobia

HuithbigistorysofgianiceRsordet! dpeBifie ph6bhia! @eiad Ph@dﬂ/ 2hd OBYY dpecific

I ral sclerosis, Creutzfeld-Jakob' s di sease,

ngl 1355 BPrcssigg-sempEsive d@éiﬂ@almﬁaﬁww’mcistrdmmrw, #duRSstress
.. CtJ I jLus er pes,viruses, .

OHsbRLRC LRI LB A U5y HELPES A USRS media

neenddiitey entestaate-imincedaisian disorlep et sl drddnxiy 815848 adjustment

sych as in.nmedi canent w thdrawal or intoxication and

S THESy RET AP B GRS achondsisrsl diseidsteesmyict disprles due to

SYEHeRIMERA BsndRRYRANAIALIAT1RA dnBeb ISHAL :hE 852l

Use according to Clalm14 whereln the disorder or

dfiserderenat othsewise epacified. s sel ected fromthe group

consi sting of bipolar disorders. 2 1. Use according to

Cl aim 14 wherein the disorder or disease to be treated

18. i Usesacentigsito Claim 15 wherein the neuropathic pain and migraine pain disorders

are selected from the group consisting of allodynia, hyperalgesic pain, phantom pain,
neuropathic pain related to diabetic neuropathy, neuropathic pain related to trigeminal

neuralgia and neupathic pain related to migraine.

19. Use according to Claim 15 wherein the neurodegenerative disorders are selected from
the group consisting of Alzheimer’s disease, Huntington’s chorea, multiple sclerosis,
amyotrophic lateral sclerosis, Creutzfeld-Jakob’s disease, Parkinson’s disease,
encephalopathies induced by AIDS or infection by rubella viruses, herpes viruses,
borrelia or unknown pathogens, trauma-induced neurodegenerations, neuronal
hyperexcitation states such as in medicament withdrawal or intoxication and

neurodegenerative diseases of the peripheral nervous system such as polyneuropathies

and polyneuritides.



fromthe group consisting of sleep disorders; such as
I nsomi a
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20.

21.
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Use according to Claim 14 wherein the disorder or disease to be treated is selected

from the group consisting of bipolar disorders.

Use according to Claim 14 wherein the disorder or disease to be treated is selected

from the group consisting of sleep disorders; such as insomnia



